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The Hobbing Process 


ae 
and By M. N. Houcu 
cal Barber-Colman Company, Rockford, Ill. 


on the hobbing machine is 
now in quite general use, it is 
really one of the newer machine tools 
fad the principles upon which it is 
definil@{esiened and operated are still some- 
. speewhat shrouded in mystery. It has 
taken its place in the majority of well- 
ganized machine shops, but there are 
gs thimany plant operators and executives 
 time|vho, while having jurisdiction over the 
gear cutting departments, are unfa- 
tabl{miliar with the process. Therefore it 
ymay be of interest to review the de- 
_, prelopment of the hobbing process and 
tabilitfits present-day applications. 
re buf Since the development of the hob- 
__ , Jing machine has progressed hand-in- 
NOW. and with the improvements in hob 
ffanufacture, both must be considered 
in making a true analysis of the hob- 
bing process. However, no attempt 
will be made in this article to explain 
he theory of gear tooth forms, nor 
he process by which the correct hob 
ooth form is obtained. We will con- 
ine ourselves to the many applica- 
lons of the hob, at the same time at- 
hed ( empting to show what has been ac- 
Conte omplished in the development of ma- 
|_ gehine and hob to more nearly approach 
present-day standards of accuracy. 
There are two fundamental princi- 
| bles of hobbing which it will be well 
MCE keep in mind. First, the hob is a 








ine fo 


nishin 


detai 


generating tool, the cutting action dif- 
fering entirely from that of a milling 
cutter. Second, the hob makes one 
complete revolution for each division 
around the periphery of the work. For 
example; in hobbing a 10-tooth gear, 
the hob revolves 10 times for each 
revolution of the gear blank. (The 
last statement must be qualified when 
we consider the hobbing of helical 
gears. This subject will be discussed 
later.) 

It might be well, at this point, to 









Pie... i. 
Standard Type of 
Hob for Cutting 

Spur and Helical 

Gears. 
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quote from one hob-maker’s catalog: 
“Hobs can be made to generate al- 
most any form that is equally spaced 
on a cylindrical base. It is not nec- 
essary that the form be symmetrical 
on an individual axis, but each must 
be a duplicate of any other or in al- 





Fig. 2—Hob for Cutting Worm Gears. 


ternate groups.” One point should be 
emphasized in this connection; a hob 
will not produce a single form. In 
other words, a single key on a shaft 
cannot be produced by hobbing. 


It must be explained here that a 
thread milling “hob” is not in reality 
a hob, but is actually a multiple 
formed milling cutter. A hob, as an 
accessory of the hobbing machine, 
must be made with a thread having 
a definite lead, whereas a so-called 
thread milling hob cannot be used on 
a hobbing machine. 


As in the case of so many other 
machine tools, the hobbing machine 
owes most of the credit for its devel- 
opment to the automotive industry, 
which was quick to recognize the ad- 
vantages of the hobbing process as 
compared with the now almost obso- 
lete automatic gear cutting machine. 
These advantages are chiefly increased 
production and more accurate index- 
ing, or spacing. There are machines 
available which may be even faster 
than the hobbing machine, but they 
are by no means as universal in their 
applications. As far as indexing is 


concerned, it is the author’s impres- 
sion that the hobbing machine of to- 
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day is the most accurate commercial 
machine on the market. We say “com. 
mercial” because there are machines 
which are accurate, such as those 
used in telescopic work, but the length 
of time required to produce a gear on 
one of these machines would be pro- 
hibitive in the vast majority of pro. 
duction plants. 

A standard type of gear hob is 
shown in Fig. 1. It is not necessary 
to make the hob as long as shown, 
except for gears of very large diam- 
eter. However, in average practice 
the hob illustrated would probably ad- 
mit of four settings. When a hob is 
mounted on the spindle of the machine, 
it is set in such a way that the cut- 
ting action will occur as close as pos- 
sible to one end of the hob. When 
the teeth that are doing most of the 
cutting become dull, the hob is shifted 
along its axis until a new set of teeth 
is brought into contact with the 
work. This process is repeated until 
the teeth have all been used to a point 
of dullness and the hob requires 
sharpening. The fact that the hob 
can be shifted several times before 
removing from the machine saves con- 
siderable set-up time, as each hob 
that is put onto the machine must be 
carefully set for depth. 

The diameter of a hob is arrived at 
by considering the size of the hole 
and depth of form, the latter being 
determined by the pitch of the tooth 
that is to be cut. Sufficient stock 
must be left between the bottom of 
the gash and the hole to prevent 
breakage. Having thus decided on 4 
diameter which will provide an ample 
factor of safety, the length, or face 
of the hob, is made to the same ditnen- 
sion. Although there is no technical 
reason for it, hob-makers have stand 
ardized on the “square” hob, having 
the diameter and face of the same 
dimension, at least for the pitches m 
most common use. 

However, as so often happens, 4 
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..\ mle is made only to be broken and so 

itis with respect to hob sizes. For 
‘Ixample, we may desire a better fin- 
ish than can be obtained from a stand- 
ad hob. A standard hob of the 
pitch in question may be 3 in. diam- 
der with 11 gashes, or 11 rows of 
lieth. By increasing the diameter to 
3% in., room is provided for 14 gashes. 
4s the hob makes one revolution for 
ach tooth in the gear, or each sym- 
metrical division to be hobbed, it is 
vious that each tooth of the hob 
“Iprforms a separate and distinct part 
of the cutting operation. Thus it is 
i-/radily seen that if there are 14 teeth 
in operation at each revolution of the 
hob, the outline of the gear tooth will 
be smoother than if the cutting of that 
'isame outline were divided between 11 
eth. There are other reasons for 
variation from standard size, which 
vill be discussed later. 

About the time the hobbing machine 
,jegan to win favor as a production 
tool, it became apparent that the hob 
was somewhat deficient as a produc- 
tion tool on account of inaccuracies in 
form. Almost simultaneously two of 
the leading hob-makers brought out 
the “ground” hob, the teeth of which 
are ground to form after the hob is 
hardened, and thus any distortion due 
to hardening is corrected. 


The construction of the hob is such 
that it is extremely difficult to re- 
move all of the inherent faults, large- 
ly because of the cam relief and the 
small amount of clearance for the 
grinding wheel. However, it was 
soon found to be comparatively easy 
to grind the form within satisfactory 
limits. 

To produce a true involute, which 


‘cai 8 the principle upon which most gear 


.@ eth are designed, the teeth of a hob 
are in the shape of a rack and the 
side of each tooth is held to a straight 
line to a limit of plus or minus 
0.0002 in. It is considerably more 

icult to grind a perfect lead. If 
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the resultant hob emerges from the 
grinding operation with a long lead, 
it will produce a gear with teeth that 
are thick on the pitch line. Converse- 
ly, a short lead will produce a thin 
tooth. But a still worse condition 
usually crops in—what is known as 
“drunken lead.” This term simply 
means that the consecutive teeth in 
the hob fail to follow a true path. A 
hob with a “drunken lead” will pro- 
duce a series of humps and gouges 
on the gear tooth. The above-noted 
faults can be practically eliminated, 
however, by sufficient grinding. 

With the advent of the ground fin- 
ishing hob there was introduced the 
roughing hob. The latter is consid- 
erably cheaper than the former and 
is designed to cut to the full depth, 
while leaving approximately 0.012 in. 
on a side for finishing. This prac- 
tice is common for pitches ranging 
from 10 to 6, inclusive. Roughing 
hobs are generally made with a dou- 
ble thread, which means that they 
will cut twice as fast as single-thread 
hobs with the same feed and speed. 
In some cases it has proved economi- 
cal to use triple-thread roughing hobs, 


Fig. 3—Hob Used with Tangential Feed. 


in which case it is advisable to in- 
crease the diameter as otherwise the 
strain per tooth would be too great. 

A very few automotive plants are 
using ground roughing hobs, claiming 
that they cut more freely and so out- 
last the more common, unground hob. 
Also the ground roughing hob un- 
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doubtedly leaves a more uniform 
amount of stock for finishing and so 
makes for greater accuracy. The ma- 
jority of users, however, doubt that 
the advantages of the ground rough- 
er are sufficient to compensate for 
the greater cost. 

Thus far we have considered only 
the spur gear as a product of the 
hobbing machine. We are now ready 
to take up the hobbing of helical 
gears, or, as they are often erron- 
eously termed, “spiral” gears. In all 
hobbing machines a mechanical 
means is provided for feeding the hob 
across the work on a line parallel to 
the axis of the work. In all but one 
make of machine the work remains 
stationary with respect to the base 
of the machine and the hob is moved 
through the work. In either case, the 
motion is obtained by means of a feed 
screw. In order to produce a helical 
gear it is necessary to so change the 
timing of the work that it will either 
be retarded or advanced in relation 
to the revolutions of the hob—re- 
tarded for left hand angle and ad- 
vanced for the right hand. 


Although helical gears were pro- 
duced by the hobbing machine very 
early in its career, close attention to 
accuracy was not demanded until the 
comparatively recent introduction of 
helical gears into automotive trans- 
missions. In the cutting of helical 
gears to the limits of accuracy de- 
manded, it soon became apparent that 
the accuracy of the job depended not 
alone upon close indexing, but also 
upon the correctness of the helix an- 
gle. And the correctness of the helix 
angle depends directly upon the ac- 
curacy of the feed screw. The im- 
portance of having the angles exactly 
the same in a pair of helical gears 
cannot be over-estimated. If, for ex- 


ample, the right-hand gear has an 
angle of 31 deg. 28 min., and the 
angle of the left-hand gear is 31 deg. 
27 min., the very purpose for which 
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the helical gears are used has been 
defeated because it is impossible ty 
obtain a true bearing between the 
two gears. In consequence, the hob. 
bing machine had to be improved tp 
a point that would take care of this 
important factor. 

Although the production of worm 
gears is very small, as compared with 
spur and helical gears, the cutting of 
worm gears is a very important ap. 
plication of the hobbing machine. In 
fact, it is quite probable that worm 
gears were cut with hobs before the 
hobbing machine was invented. 


The use of the hob for cutting a 
worm gear presents some problems 
not present with other forms of hob. 
bing. Theoretically, the hob used to 
cut a worm gear must be a duplicate 
of the corresponding worm as to pitch, 
length, diameter, and number of 
threads. However, since the hob is 
made with a cam relief, the diameter 
will be reduced with each sharpening. 
It was discovered that if the hob is 
smaller in diameter than the worm, 
it will not produce a satisfactory gear, 
but the hob can be made slightly 
larger without affecting the shape or 
accuracy of the resulting worm gear. 
It is now standard practice to make 
the hob enough larger than the worm 
so that when the hob is worn out, it 
will still be no smaller than the worm. 

This consideration introduces 4 
little trick in setting up the hobbing 
machine. Since the axis of the worm 
runs at 90 deg. to the axis of the 
worm gear, the worm gear hob wouli 
ordinarily be set at zero on the hob 
swivel. But when we increased the 
hob diameter we also decreased the 
thread angle, and we must swivel the 
hob far enough off zero to compen 
sate for the change in thread angle 
The angle of setting is decrease 
slightly each time the hob is shar 
ened. 

The most common method & 
hobbing a worm gear is to set 
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‘center of the hob, from end to end, 
opposite the center of the worm gear 
and sink the hob into the gear until 
errect depth is reached. However, 
hetter results are obtainable by us- 
ing a tangential feed. In this case 
the hob is fed, as the name implies, 
ma line tangent to the pitch diam- 
der of the gear. Figure 2 shows a 
enventional type of worm gear hob, 
md Figure 3 shows a tangential feed 
hob, With the latter, the left side 
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out, it Having disposed of the spur gear, 
. worm4ue helical gear, and the worm gear, 
: ve are now ready to take up another 
pplication of the hobbing process; 
me which came into use very shortly 
after the hobbing machine became 
popular as a production tool. Again 
the automotive engineer must be given 
edit for an innovation which has 
proved a progressive step. The early 
automobile builder was probably the 
fits; manufacturer to recognize the 
avantages of using more than one 
key for driving a mating part, and 
it was an automobile plant official 
who first suggested hobbing integral 
= on a shaft, known as a spline 
shaft, 
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A common form of spline shaft is 
shown in Figure 4. For the benefit 
of those who may not be familiar 
with spline shaft hobbing, a word of 
explanation as to the form of the 
shaft may be in order. The small 
lugs at the top of the hob tooth pro- 
duce the fillets at the base of the 
key, which might appear to be unnec- 
essary. The mating piece is invari- 
ably broached, and it is rather diffi- 
cult to avoid producing a sharp cor- 
ner at that point which fits the shaft 
at the intersection of the key with 
the root diameter. Since the hob is 
a generating tool, it will not produce a 
sharp corner at this point, the amount 
of radius depending upon the depth 
of the key. So the corners of the 
hob teeth are built up into what are 
called cl nce lugs, to produce 
clearance grooves in the shaft. If 
the hob is properly made, the sides 
of the key will be parallel to a point 
at which the root diameter would in- 
tersect the key. The groove also 
provides clearance for a_ grinding 
wheel, in case it is desirable to grind 
the shaft after hardening, either on 
the sides of the key or on the root 
diameter. 

The most common form of spline 
shaft is made with six keys, and this 
form is used more than any other in 
transmission construction. Shafts with 
ten keys are frequently used for pro- 
peller shafts, and airplane motor 
crankshafts usually have 16 or more 
keys for mounting the propeller 
hubs. 

In machine tool design we often 
find the four-key or three-key shaft. 
Whereas it is common practice to fin- 
ish a spline shaft in one cut, the size 
of the four and three-key shafts— 
usually over 2 in. diameter—makes 
it advisable to take two cuts. In the 
first operation the hob finishes the| 
sides of the key, cuts the clearance] 
grooves, and leaves 0.010 to 0.015 in| 
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Fig. 5—Square Shafts are Produced with 
this Hob. 
on the root for finishing. A large- 
diameter hob is then used to finish 
the root, such a hob having as many 
as 50 gashes in it so that it will pro- 
duce a fine finish. 

Up to the present time practically 
all spline shafts have been made with 
keys having straight and parallel 
sides, but at this writing many de- 
signers are considering seriously the 
adoption of a key-design with the 
sides in the form of an involute 
curve. This change would undoubted- 
ly simplify the task of producing the 
hobs, as compared with the production 
of hobs with straight sides, and the 
change may possibly introduce other 


advantages. 


> 





00 
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Fig. 7—Some of the forms that are hobbed with the elongated- 


tooth hob shown in Fig. 6. 
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An interesting variation of spline f 


shaft hobbing is the hob with which 
a square shaft is produced. This hob 
is in the same classification as the 
spline shaft hob because of the meth. 
od used in arriving at the form of 
the hob-tooth. Figure 5 is a good jj. 
lustration of the difference between 
the form of the hob-tooth and the 
form that is generated by it. Other 
common forms that are produced by 





Fig. 6—Elongated-Tooth Hob and Cross- 
Section of Work. 
hobbing are sprockets for silent chain, 
roller chain and block chain. 
A comparatively new type of hob 
is what is known as the single po- 
sition hob. This form is used to pro- 
duce such forms as ratchets, which, 
correctly speaking, cannot be hobbed. 
The hob is in reality a 
: series of formed cut 
© ters on a lead, with 
each succeeding tooth 
than its predecessor 
cutting slightly deeper 
and a single tooth only 
doing the final finish- 
ing. This tooth must 
be set very accurately 
with respect to the cet- 
ter line of the work. 
A still later develop 
ment is the elongated: 
tooth hob, shown @ 








~ Ce CO ee ee oe es ee 





Figure 6. The tod 
comprises a peculiat 
combination of a serié 
of hobs and forme 
milling cutters, 








Lerner 




















spline 
which 
‘is hob 
AS the 
meth- 
rm of 
ood il- 
atween 
id the 
Other 
ced by 


chain, 


of hob 
le po- 
0 pro- 
which, 
obbed. 
ality a 
1 cut- 
with 
tooth 
cessor 
deeper 
h only 
finish- 
must 
rately 
e cel 
rk, 
velop- 
gated: 


tool 
culiat 
series 








June, 1933 MODERN MACHINE SHOP 


13 











CHANGE TOOLS WITHOUT 
STOPPING OR SLOWING 
DOWN THE MACHINE 


“MODERN MAGIC” Chucks keep revolving 
spindle machines producing all the time. 




















¥ 7 
insist Tool changes made while the machine is 
running at cutting speed—No stopping— 
on the ; No slowing down. Changes from drill 
G 2 to reamer to tap instantaneously 
enuine and safely made with one hand. 


“MODERN MAGIC” Chucks give 
multiple spindle range to single 
spindle machines. Drills, 
reamers, counterbores, taps, 
etc., are all accommodated 
and several operations 
can be performed 
without removing 
the work. 


“Modern 
Magic’”’ 


The original and only genu- 
ine “MODERN M A GI C” 
Chucks and Collets are manu- 
factured exclusively by the 
Modern Tool Works. Insist on 
having the genuine tool that is 
saving time and money in both 
large and small shops everywhere. ~™ 
Look for the name “MODERN ‘| 
MAGIC” on chucks and _ collets. 


OTHER MODERN PRODUCTS 


Self Opening Die Heads (Stationary 
and Revolving Types) 

Solid Adjustable Self Opening 
Die Heads Stud Setters 3 

Adjustable Hollow Tapping Attachments 
Milling Tools Threading Machines 

Collapsible Taps Chaser Grinders 

Friction Tap Inserted Blade Milling 
Collets Cutters 


CATALOGS SENT UPON REQUEST 


MODERN TOOL WORKS 
Rochester, N. Y., U. S. A. 


Division of Consolidated Machine Tool Corporation of America 







































14 MODERN MACHINE SHOP 


though it is operated as a conven- 
tional hob. It must, however, be set 
very accurately with respect to the 
work. Figure 7 illustrates a number 
of forms which can be hobbed with 





Figs. 8 and 9—Special 
Forms Produced by the 
Hobbing Process. Fig. 10 
—Hob for Production of 
Free-Wheeling Cam, with 

Cross-Section of Work. 
this tool, and which 
could not be produced 
with the conventional 
type of hob. 

The _ illustrations 
Figures 8, 9, 10, 11 
and 12 show some of i 
the more _ freakish wv 
forms that are produced by hob- 
bing. Those who are familiar with 
automotive construction will recog- 
nize Figure 10 as an example of a 


\ free-wheeling cam. The job indicated 
‘as Figure 12 is a striking example 


of increased efficiency. This piece 
was formerly done on a milling ma- 
chine and required four operations to 
obtain the desired results. A hob was 
developed which with the piece was 
completed in one pass. The hobbing 
time was one-eleventh of the milling 
time, and a decidedly higher degree 
of accuracy resulted from the use of 
the hob. 

We will close our discussion with 
the mention of one more type of hob 
—the topping’ hob. For a gear 





taper it is very much easier to obtain | 
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which transmits a comparatively slow 
motion and where quietness is not an 
essential factor, a cheap blank can 
often be used, cut from bar stock or 
made from a stamping. The diameter 
of the blank is left slightly larger 
than the theoretical?diameter of the 
finished gear, and the hob is made to 
cut the diameter to size at the same 
time the teeth are generated. A va- 
riation of this is a hob which chamfers 
the top corners of the keys when 
hobbing a spline shaft, removing a 
burr which otherwise would have to 
be filed off. 

A recent development in hobbing 





machine construction is the tapered | r 

hob spindle. For a number of years | 

it has been the practice to make the of hi 

hole in a ground hob round and on 
ions 


straight to a limit of 
plus 0.00025, minus | 9° 
0.000. The hob is sup- } ‘Pe! 
posed to be a good Th 
slip fit on the hob | bing 
spindle but sooner or | 4utor 
later the spindle wears | the | 
and even when new | With 
the hob may not run | Figu 
as true as it should, § «tir 
To get the best re § adn 


sults from a hob, it } ment 
versa 


form 
corre: 


» 








ought to run true—at both ends—to 
within 0.0002 in. It has been found 
that by using a spindle with a steep | 





and hold an ideal running condition.’ 
This design has the added advantag¢ 















tion. | 
tage 











June, 1933 





Fig. 11—Hob for Production of Special 
Ratchet Wheel. 


of having the hob mounted on the ma- 
chine under the same running condi- 
tions as obtained when the form was 
ground, and also when it was _ in- 
spected. 

The latest development in the hob- 
bing field is a machine which will 
automatically hob a spline shaft with 
the keys straight and parallel but 
with the root diameter tapered. See 
Figures 13 and 14. This machine is 
entirely special, not simply a stand- 
ard machine to which a special attach- 
ment has been applied, but it is uni- 
versal in that it will also hob any 
form which can be handled on the 
corresponding standard size. In ad- 





Fig. 12—By changing the method of machin- 

ing this piece from milling to hobbing, the 

production time has been reduced to one- 
eleventh of the former time. 
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dition to hobbing a tapered spline, it 
will also cut a helical gear which may 
have a shaft of the same diametez 
each side of the gear. An example 
of this is the gear in the center of 
a cam shaft for driving the distribu- 
tor. Another interesting feature of 
this machine is its ability to hob a 
worm gear by means of a tangential 
feed. 


The hob required for the tapered 
spline is very special. Besides being 
tapered, the design includes a con- 
stantly-varying pitch. The amount of 
taper in the shaft can be varied by 
gearing in the machine, within rea- 
sonable limits. 





OPTIONAL-VARIES 
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Inc. ANGLE VarieD To 
SuiT RequirRemMeNTS 


4 Key Spuine DIMENSIONS 
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“INC. ANGLE VARIED To Debs 5 
Suit RequiremMents 


6 Key SPLINE DIMENSIONS 











Figs. 13 and 14—Hobs are now being made 

with which the keys can be hobbed on a 

spline shaft so that the keys will be straight 

and parallel but with the root diameter tap- 
ered, as shown in the drawings. 


As stated at the beginning of this 
article, no attempt has been made to 
delve into technicalities such as geaz 
tooth forms, which is a limitless sub- 
ject in itself. Neither have we dis- 
cussed the processes involved in the 
manufacture of hobs, this article be- 
ing confined to the use of the tools 
only. This subject will be taken up 
later, in a separate article. 














16 MODERN MACHINE SHOP 


June, 1933 


...Sit In at this 


hy. 


As guests of “Eddie” Brandt, 
who has reported this meeting 
for us, we are permitted to sit 
in and see what is being done 
by one of our major industries 
to normalize conditions 
through the rehabilitation and 
modernization of equipment. 
Mr. Brandt is Manager of the 
Renewal Parts Division, West- 
inghouse Electric & Manufac- 
turing Company. 
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HAIRMAN: Now fellows, this 
meeting will be devoted to a 
discussion of better ways and means 
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Executives’ 


Meeting 


of making our product. The thing to 
do is to quit talking about the de- 
pression, settle down to facts and 
start getting the shop into condition 
so that all possible waste will be elim- 
inated. That is the biggest step that 
can be taken in the direction of nor- 
mal conditions. 


I have seen enough of this panic, 
for this time; in fact, I thought I had 
seen enough of this condition in 1918- 
14 and 1920-21, but here is a real de- 
pression. America does everything in 
a big way, and we sure have a real 
depression. 


I want to say here that I am afraid 


&, 


Fig. 1—A_ machine 
department in the 
East Pittsburgh plant 
of the Westinghouse 
Electric & Mfg. Co. 
in 1905. The equip- 
ment layout and work- 
handling methods 
were considered mod- 
ern in every respect. 
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REPAIR PARTS — 
MADE By LANDIS 






























G you - in noe nr gra attention, you place 
yourself in charge of a physician. ed! vie 
require legal advice, you consult a lawyer. Or, 
supposing that you contemplate the erection of a 
new office building, you retain an architect. 





Lh Sp aA OO 
By SNORE a eee 














a4 LANDIS |. 
s 1 REPAIR PARTS 
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Foolish indeed would it be to question the 
wisdom of such action. It is the only proper thing 
to do. For the men chosen are by training and 
experience more highly qualified than any others. 

















Now to get to the heart of this matter—it is just 
as logical for the users of Landis grinders to pur- 
chase ~~ repair parts from the maker of the ma- 
chines. oe maker is more highly qualified 
than any rae both by long training and by a 
natural desire to render a service that any user 
has the right to expect. 





Repair parts coming to you from Landis bring 
with them the assurance that the same quality will 


be found therein as was built into the new = 


















chines originally. 














It Pays to Use Genuine Landis Repair Parts 
LANDIS TOOL COMPANY 


WAYNESBORO PENNSYLVANIA 




















DETROIT CHICAGO NEWARK PHILADELPHIA 
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some of us are just sitting around at 
these meetings and are not really tak- 
ing any action toward modernizing or 
putting our house in order. It is es- 
sential for every department head to 
do his part and get his department in 
shape so that on those orders which 
are starting to come through you will 
have lower costs, better methods, 
faster production, and will be able to 
make quicker deliveries. If you 
haven’t made a survey of your de- 
partment or haven’t started working 
on plans to handle your work better 
and faster and at less cost, it’s time 
to get busy. 

How many of you fellows have 
heard about the National Rehabilia- 
tion Program which has been pro- 
moted by the leading industrialists 
throughout the country? We don’t 
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Fig. 2—Railway Control Appa. 
ratus Machine Department Be. 
fore Rearrangement. 


Vv 


want our shops to be be- 
hind on these matters, so 
I am going to explain just 
what rehabilitation means 
and what it consists of. 
Every firm that owns a 
plant is going to find it 
necessary to modernize it; 
this is about the only 
way that we can actually 
start our industry and our 
nation on the road back toward pros- 
perity. If we don’t find some way to 
make conditions better, they are going 
to get worse, although it may not be 
possible for some of us to see how 
that could happen. 

Rehabilitation is the modernizing 
and bringing up to date of our manu- 
facturing equipment, replacing obso- 
lete equipment, and repairing modern 
equipment which has become damaged 
or worn. A machine that is out of 
repair is losing the company’s money. 
Instead of being an asset, it is an ex- 
pense. It is not only not returning 
any interest on the money invested in 
it, but it is producing at an abnorm- 
ally high cost—if it is producing at 
all. Every day that that machine is 
in crippled condition or is standing 
idle represents,so much dead loss in 
dollars and cents. The 
thing to do is to get that 
machine into condition to 
turn out its maximum 
production. If that can’t 
be done, it should be re 
placed by a modern ma- 
chine. It’s more econom- 


te 


Fig. 3—The Railway Control 
Apparatus Machine Department 
After Rearrangement. Total 
Cost of Rehabilitation, $21,500. 
Annual Saving Through I- 
creased Facilities, $21,600. 






















it Be- 


2 be- 
8, 80 
just 
eans 
3 of. 
ns a 
nd it 
ze it; 
only 
ually 
d our 
pros- 
ay to 
zoing 
ot be 
how 


izing 
1anu- 
obso- 
odern 
aged 
ut of 
oney. 
n ex- 
rning 
ed in 
.orm- 
ng at 
ine is 
nding 
ss in 


; that 
on to 
imum 
can’t 
ye Te 
| ma- 
ynom- 


Control 


Total 
521,500. 
h Ip 





fig. 4—Panel Assembly Depart- 
ment Befcre Rearrangement. 
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ical to spend a thousand 
dollars for a new machine 
of modern, up-to-date de- 
sign and ready for service 
than to dribble that thou- 
sand dollars away, a few 
dollars every day, through 
low production at abnor- 
mally high costs. 

I want to show you some photo- 
graphs of some of the departments 
that have been rehabilitated. The 
superintendents of these departments 
have been getting their house in order 
so that they can do an A-1 job. In 
fact, on the orders that have come 
through since they organized their de- 
partments, they have turned out bet- 
ter jobs than ever before. 

Now here is Figure 1; this shows 
you what we considered a modern, 
up-to-date shop in 1905. How many 
of you fellows would like to be run- 
ning a department or shop like this 
today? Well, there are a lot of shops 
n0 more modern than this one, and 
yet you say you don’t think much 
of it. 

I wish that each one of you depart- 
ment superintendents would make a 
survey of your department during the 
next few days and let me have a defi- 
tite report and recommendation as to 
what should be done to 
modernize your shop im- 
mediately, bearing in 
mind that expenses and 
costs can be reduced by 
malyzing the following 
items: 


Me. 


Fig. 5—Panel Assembly Depart- 
ment in New Quarters. Total 
Cot of Moving and Rehabilita- 
tion, $112,759. Annual Savings, 
Due to New Arrangement, 
$110,266. 















Departmental Supervision 

Clerical Labor 

Material Handling Labor 

Storeroom Help 

Defective Workmanship 

Losses of Material 

Shipping and Traffic Expense 

Power Purchased and Generated 

Rearrangement of Equipment 

Accident Compensation 

Fire Insurance and Taxes 

Building Depreciation and Rental 

Wiring and Lighting Equipment 

Heating, Ventilating, and Piping 

Maintenance of Machine Motors 
and Other Mechanical Equipment 

Maintenance of Land, Buildings 
and Grounds. 

I am going to show you several 
“before and after” pictures, so that 
you can make comparisons and to 
help you develop some ideas as to 
just what you can do so that your 
department or shop can stay in busi- 
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ness and meet competiticn success- 
fully. Competition is becoming 
keener and will continue to get keener 
than ever before as business returns. 
Figure 2 shows you how one of our 
departments looked in 1931, and 
Figure 3 shows you the same depart- 
ment in 1932. You will note that this 
department is now in A-1 operating 
shape, with modern, self-contained 
machine tools, modern  over-head 
lighting and ventilation, and modern 
conveyors. The material progresses 
through the department in orderly 
fashion instead of being scattered all 
over the floor; accidents have practic- 
ally been eliminated, and all of the 
types of expense mentioned before 
have been reduced on an average of 
about 20 per cent. It cost $21,500 
to rehabiliate this shop, but the an- 
nual savings amount to $21,600. 
Now let me show you what Mr. 
Smith has done in the last two years 
in his panel department. Compare 
Figure 4 with Figure 5. His first con- 
sideration was that panel assembly, 
with all of the modern and up-to-date 
electrical controls, switches, and so 
on has to be assembled in sequence of 
operation and a complete assembly 
made on the floor so that the cus- 
tomer’s tests can be made. His old 
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Fig. 6—Die Grinding De. 
partment Previous ty 
Rearrangement, 


Vv 


department didn’t 
lend itself to this 
arrangement very 
well, so he moved 
his equipement to 
an entirely new de. 
partment. You will 
note that, although 
he spent $112,759 in 
making this move 
and rearranging his 
department so that 
more efficiency in a 
modern department 
could bé realized, the savings made 
through better arrangement of his 
equipment amount to $110,266 annv- 
ally. He now has a department that 
he is proud to bring his many cus- 
tomers into, and besides he is turning 
out the best product of its kind that 
has ever been manufactured. 

Now, I don’t want you to neglect 
your tool departments. You all 
know that jigs, fixtures, and dies are 
high-priced and that there can be just 
as much money wasted in the tool 
departments—and maybe more—than 





Fig. 7—The dies are rebuilt on the conveyor, 
saving handling back and forth betwee 
benches. 
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ng De | in the manufacturing departments. 
us tof Compare Figure 6 and Figure 7, 
" which shows what Mr. Griffith has 
done with his large die department. 
He has thrown out a lot of old 


— benches and put in a modern conveyor 
“4 system on which the dies are rebuilt 
ee and prepared for the grinding de- 


partment. Instead of handling the 
dies from bench to bench with a lot of 
chain blocks, they are rebuilt right on 
the conveyor and then travel down to 


it to 
w de- 
1 will 


a the grinders. The department has 
™ T been put in first-class order and he 
© his paid for the entire move, the rear- 


ranging, and new equipment in a 


: that year’s time by eliminating the hand 
m1 operations and handling. 

tment a ie 

made 

f his ConcLUSION By Mr. BRANDT 


annu- | The above report shows what can 
t that | be accomplished through rehabilitation 
7 eus- | and it is up to the individual plant 
irning | executive, whether he is an employer 
d that | or an employee, to see that the partic- 
war section of American industry 
udder his control is modernized in 
every way possible so that our work- 
men will have better places in which 
e just to work and will be able to produce 
o tel better products at less cost. The time 
thie to do the job is right now, while pro- 
duction demands are still light 
ough so that the time and equip- 
ment can be spared to do the work. 

Two of the most important of the 
factors that contributed to the build- 
ing of our great American industrial 
tits were faith and courage—faith 
inthe future of America and courage 
finance new industries. That same 
faith and that same courage applied 
tothe rehabilitation of our industries 
will go along way toward putting this 
country on its feet again. The im- 
portant point is—do it now! 

Do not forget that we have had de- 
pressions before and we will have 
them again. We will come out of this 
me as we have come out of the 
tthers; in fact, we are slowly emerg- 
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ing now, and it is likely that within a 
year or so our industrial equipment 
will be taxed to capacity by the de- 
mands of production. 


Tips from an 
“Old Timer” 


A tight belt will result eventually 
in a worn bearing. 

Chalk rubbed on a taper shank will 
help to prevent it from working loose. 


When working cast iron in the 
lathe, all excess oil should be wiped 
from the ways and chuck-screws. 


A double end helical end-mill can 
be ground in the ordinary tool grinder 
by building up the ends of the mill 
with hard solder and then centering 
in a collet or bench lathe. 


An old mechanic says that steel 
balls make excellent broaches for the 
sizing of holes, and a set should be 
included in every toolmaker’s kit. The 
balls can be purchased at any mill 
supply house and should be selected 
either exact size or 0.0005 in. under- 
size. 

An arbor press, especially if it is 
air-operated, will serve admirably to 
try out the smaller bending and form- 
ing dies. It saves the time of setting 
up the die and avoids tying up the 
try-out press. 


Commercial 
Centerless Grinding Service 


The Commercial Centerless Grinding Co., 
6538 Carnegie Ave., Cleveland, Ohio, is en- 
gaging in the commercial grinding of parts 
by the centerless method. The service con- 
sists of grinding straight, taper, shoulder or 
formed parts in both large and_ small 
quantities. 


The most progressive manufacturer can give 
you the best service. The manufacturers rep- 
resented here are among the leaders in their 
industry; patronize them and _ mention 
MODERN MACHINE SHOP when doing so. 















22 MODERN MACHINE SHOP June, 1933 


Simplified Method of 
Plant Stores Control 


By RALPH E. WESTON i 


ODERN methods of scientific there exists always the danger of a 

stores-control demand that the’ careless stores-keeper’s accepting the 
stores-keeper shall be compelled to statements of quantities as shown on 
make a physical count of all material the delivery slip and on the stores | = 
and supplies coming into stores. Ex- copy of the purchase order and certi- q 
perience has proved conclusively that fying to the receipt of these quantities ' 
where this count is not insisted upon, without making a physical count. 





















































PURCHASE-REQUISITION Indicate this A 
on all bills etc. 
Nee a cases ihre wadceasncnccnt eA cocts chop odes da buswasdesobetes Ord. No. oh 
te rE i LL Ek. aac anne pense neabeoasakn eeeonoegeans Date Fe "i 
Please furnish) de 
Deliver to EE CR cas ee re OR RENN De en SURE Re ee ay ate He. = 
I RAIA MEE St lr ea a oe Reg’n No. = “ 
NOTICE TO VENDORS “4 
Invoice in Duplicate must be sent promptly to the organization stated above. All > 
goods or services must be billed at agreed price which shall include delivery charges fk 
unless otherwise specified. No claim is legally valid if not authorized at this form. 
| | | | UNIT | ~ 
| QUANTITY /|UNIT| DESCRIPTION | PRICE | AMOUNT wth 
tru 
| | | | min 
Ale 
| my 
| site, 
oe oe | 
| | | — 
dutic 
SO oh et le Se) ee ont 
Requisitioning Officer 
(2 RRNA La) Ber eee aot 2 RON EIS an AR ected 5 tere eRee eo eZ ~ am 
Purchasing Agent Department Head 
Original This Copy for Vendor 
Duplicate To be Retained by Purchasing Agent 
Quintuplicate For Requisitioning Officer’s Files 
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Combined Purchase-Requisition Receiving Slip, all prepared at one writing 
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Were 
NO OTHER 


TYPE OF 


BEARING 
WILL 











PARALLEL LINE CONTACT 
Selid eylindrical rollers between cylindrical 
veces providing maximum lead contact area, 
inereased steady load capacity, and a largcr 
sheck-absorbing capacity than any ether type 
of single-rew bearing. i 


SAFETY FACTOR 
A margin ample for temporary overloads up 
te 50% beyond normal rating, as under peak 
loads, in unusually severe duty, er under 
shock conditions. 


SUPERIOR CAGE 
Made of extruded bronze to secure maximum 
density and uniformity—machined all over 
fer balance—tiding on inner ring lands or 
shoulders, relieving the relling elements of its 
weight. 


EXTREME ACCURACY 
Rollers held te .0001 inch om diameter and 
te 0002 inch on length, throughout—abse- 
hutely true relling surfaces, ends absolutely 
square with the sides—highly finished, quiet, 
{rietion-free. 


DURABILITY 


Uniform contact throughout the length of the 
rollers, providing the most efficient lead dis- 
tributh sti £ 





e 
true rolling between all load contest area 
minimum friction between roller and cage. 


SPEED QUALITIES 
A lower friction coefficient under heavy load 
then any other type of bearing—a speed abil- 
ity equal te that of any ball bearing, size for 
size, up te 35,000 R.P.M. 7 


There's no duty too herd for a PRECISION 
Roller Bearing. And, for the less exacting 
duties, there are PRECISION Ball and Thrust 
Bearings. Write for the Catelogs—or esk our 
engineers for suggestions. 
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STAND UP 


Becauseof Extreme Load Conditions, Use 
PRECISION ROLLER BEARINGS 
With the Heavy Bronze Cage 


Picture to yourself the most difficult load conditions a bear- 
ing can be called upon to meet—high speed, heavy load, tem- 
porary overloads, shock, vibration. Then read, in the adjoin- 
ing column, how NORMA-HOFFMANN Precision Roller Bear- 
ings—time-tested heavy-duty units—meet these conditions. 
o e e 
And remember— PRECISION Roller Bearings interchange in size 
with all standard ball bearings. They can be had-in addition to the 
standard type here illustrated—in one-lip,two-lip (self-contained), 
full roller type (without cage), self-aligning and adapter types. 





Rake 


AURMA-AUFFMANKK 


PRECISIUN BEARINGS 


BALL, RVLLER AND THRUST 
NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U. S. A. 
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CERTIFICATE OF RECEIPT OF MATERIAL 





5 EERE eee AE oro : 
I ee aR RO ee OE 


Please furnish) 
Deliver to 


iaxccveneesdeelen-kcetla  beescasha Date 


ae) CR SINE io esas umenorersniccemesens= 


Ord. No. 





Contract No. 
Reg’n No. 
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DESCRIPTION | 





| | 


| | 

| | | 
| 

| 











To Dept. Head— 


satisfactorily performed) 
indicated. 


The above goods have this day been received in proper condition: (or services 
in accordance with requirements, unless otherwise 


Receiving Clerk 








Triplicate to Storeskeeper—From Store Clerk to Accounting Dept. 











Quadruplicate to be Returned to Requisitioning Officer 








Combined Form of Purchase-Requisition and Receiving Slip 


The advantage of using a copy of 
the purchase requisition or order as 
a receiving slip, to be signed and re- 
turned by the stores-keeper upon 
receipt of the goods specified, is obvi- 
ous. Not only does it save time in 
writing, but it insures a uniform 
nomenclature for everything ordered, 
delivered, and received—which is very 
important. But the problem has been 
to retain this valuable feature and at 
the same time insure that a proper 
check would be made of goods re- 
ceived. At least it took on the aspects 
of a problem in so far as our plant 
was concerned. 

As is often the case, the simplest 
method was overlooked while we 
searched diligently for some method 
whereby the desired result could be 
achieved. Eventually, however, the 


obvious came to our attention and we 
found that the stores-keeper could be 


forced to make a physical count of 
materials received through the simple 
expedient of leaving off the quantity 
ordered from the stores copy of the 
purchase order. With no indication of 
the amount ordered, he would have 
to make the desired count in order 
to properly receipt for the materials. 
And this, we found, could be done by 
cutting out that part of the sheet of 
carbon paper which transmitted the 
writing on the original order to the 
store copies. The store copies are the 
triplicate, which is sent to the ac- 
counting department upon receipt of 
goods ordered, and the quadruplicate, 
which is returned to the order depart- 
ment. 

Not only did the method outlined 
effectually solve the problem, but it 
also eliminated the necessity for 
shortening certain sheets in the set 
and thus saved on the printing bills 
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E ii, , 
mt 1 A Modern tool J 


ntity 

“(The Cincinnati Boring Mill 
on 0 

sijtne Cincinnati Boring Mi 
order 

rials. ANY USER of the Cincinnati Boring Mill will tell you that it 

e by is a thoroughly modern tool. Incorporated in its design are 

t of modern features which improve your production and cut your 

‘he costs. Some of these features are: 


Centralized Control—All control levers are operated from one 
) the central position. 


e the Rapid Power Traverse—Speeds up production without additional 
Ace physical effort. 

ot. of Feed Gear Box Mechanism—lIs entirely independent for each head. 
cate, There are eight feeds provided. ; 

part- All Gears and Racks are of Steel—To insure long, dependable 


service and low maintenance costs. 
lined Built in various sizes from 5 feet to 12 feet to meet all requirements. 
| SEND FOR BULLETIN! 










“ITHE CINCINNATI PLANER COMPANY 
pills. § 00 SOUTH STREET CINCINNATI, OHIO 
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Fig. 5—Square Shafts are Produced with 
this Hob. 

on the root for finishing. A large- 

diameter hob is then used to finish 

the root, such a hob having as many 

as 50 gashes in it so that it will pro- 

duce a fine finish. 

Up to the present time practically 
all spline shafts have been made with 
keys having straight and parallel 
sides, but at this writing many de- 
signers are considering seriously the 
adoption of a key-design with the 
sides in the form of an involute 
curve. This change would undoubted- 
ly simplify the task of producing the 
hobs, as compared with the production 
of hobs with straight sides, and the 
change may possibly introduce other 


advantages. 


om 






tooth hob shown in Fig. 6. 


ofc 
%F 00 


Fig. 7—Some of the forms that are hobbed with the elongated- 


June, 1933 


An interesting variation of spline 
shaft hobbing is the hob with which 
a square shaft is produced. This hob 
is in the same classification ag the 
spline shaft hob because of the meth. 
od used in arriving at the form of 
the hob-tooth. Figure 5 is a good jl- 
lustration of the difference between 
the form of the hob-tooth and the 
form that is generated by it. Other 
common forms that are produced by 





Fig. 6—Elongated-Tooth Hob and Cross- 
Section of Work. 
hobbing are sprockets for silent chain, 
roller chain and block chain. 
A comparatively new type of hob 
is what is known as the single po- 
sition hob. This form is used to pro- 
duce such forms as ratchets, which, 
correctly speaking, cannot be hobbed. 
The hob is in reality a 
‘ series of formed cut 
© ters on a lead, with 
each succeeding tooth 
than its predecessor 
cutting slightly deeper 
and a single tooth only 
doing the final finish- 
ing. This tooth must 
be set very accurately 
with respect to the cer- 
ter line of the work. 
A still later develop- 
ment is the elongated: 
tooth hob, shown tt 
Figure 6. The tod 
comprises a peculiar 
combination of a seriés 
of hobs and formed 
milling cutters, al- 
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CHANGE TOOLS WITHOUT 


























STOPPING OR SLOWING 
DOWN THE MACHINE 


“MODERN MAGIC” Chucks keep revolving 


spindle machines producing all the time. 














a e 
insist Tool changes made while the machine is 
running at cutting speed—No stopping— 
on the No slowing down. Changes from drill 
5 to reamer to tap _ instantaneously 
Genuine and safely made with one hand. 


“MODERN MAGIC” Chucks give 
multiple spindle range to single 
spindle machines. Drills, 
reamers, counterbores, taps, 

etc., are all accommodated 
and several operations 
can be performed 

without removing 
the work. 


“Modern 
Magic’”’ 


The original and only genu- 
ine “MODERN MAGIC” & 
Chucks and Collets are manu- 
factured exclusively by the 
Modern Tool Works. Insist on 
having the genuine tool that is 
saving time and money in both 
large and small shops everywhere. “4 
Look for the name “MODERN *,% 
MAGIC” on chucks and _ collets. 


OTHER MODERN PRODUCTS 


Self Opening Die Heads (Stationary 
and Revolving Types) 

Solid Adjustable Self Opening ‘a 
Die Heads Stud Setters ‘e 
Adjustable Hollow Tapping Attachments “ 
Milling Tools Threading Machines 

Collapsible Taps Chaser Grinders 
Friction Tap Inserted Blade Milling 
Collets Cutters 


CATALOGS SENT UPON REQUEST 


MODERN TOOL WORKS 
Rochester, N. Y., U.S. A. 


Division of Consolidated Machine Tool Corporation of America 
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though it is operated as a conven- 
tional hob. It must, however, be set 
very accurately with respect to the 
work. Figure 7 illustrates a number 
of forms which can be hobbed with 
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which transmits a comparatively slow 
motion and where quietness is not an 
essential factor, a cheap blank can 
often be used, cut from bar stock or 
made from a stamping. The diameter 
of the blank is left slightly larger 
than the theoretical?diameter of the 
finished gear, and the hob is made to 
cut the diameter to size at the same 
time the teeth are generated. A va- 
riation of this is a hob which chamfers 
the top corners of the keys when 
hobbing a spline shaft, removing a 
burr which otherwise would have to 
be filed off. 

A recent development in hobbing 





Jun 





machine construction is the tapered | . 

_hob spindle. For a number of years | 
it has oon the practice to make the of 
hole in a ground hob round and chir 
i. Ag ge 3 straight to a limit of om 
Hobbing Process. Fig. 10 plus 0.00025, minus - 
=e fer Minis gga 0.000. The hob is sup- 
Cross-Section of Work. posed to be a good ‘i 
; f slip fit on the ho Ing 
this tool, and which ladle but sooner 6 aute 
could not be produced later the spindle wears | the 
with the conventional and even when new | Witt 
type of hob. : the hob may not run | Fig 
The illustrations as true as it should | enti 
Figures 8, 9, 10, 11 To get the best re | ard 
and 12 show some of (gia sults from a hob, it | men 
the more _ freakish uw vers 
forms that are produced by hob- a 
bing. Those who are familiar with corr 


automotive construction will recog- 


nize Figure 10 as an example of a 
free-wheeling cam. The job indicated 
as Figure 12 is a striking example 
of increased efficiency. This piece 
was formerly done on a milling ma- 
chine and required four operations to 
obtain the desired results. A hob was 
developed which with the piece was 
completed in one pass. The hobbing 
time was one-eleventh of the milling 
time, and a decidedly higher degree 
of accuracy resulted from the use of 
the hob. 


_— 








ought to run true—at both ends—to 
within 0.0002 in. It has been found “ 
that by using a spindle with a steep 





We will close our discussion with taper it is very much easier to obtain Fig. 
the mention of one more type of hob and hold an ideal running condition.’ B preg 


—the topping hob. For a gear’ This design has the added advantag¢ 
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Fig. 11—Hob for Production of Special 
Ratchet Wheel. 
of having the hob mounted on the ma- 
chine under the same running condi- 
tions as obtained when the form was 
ground, and also when it was_ in- 
spected. 

The latest development in the hob- 
bing field is a machine which will 
automatically hob a spline shaft with 
the keys straight and parallel but 
with the root diameter tapered. See 
Figures 13 and 14. This machine is 
entirely special, not simply a stand- 
ard machine to which a special attach- 
ment has been applied, but it is uni- 
versal in that it will also hob any 
form which can be handled on the 
corresponding standard size. In ad- 

















eleventh of the former time. 


Fig. 12—By changing the method of machin- 
ing this piece from milling to hobbing, the 
production time has been reduced to one- 
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dition to hobbing a tapered spline, it 
will also cut a helical gear which may 
have a shaft of the same diameter 
each side of the gear. An example 
of this is the gear in the center of 
a cam shaft for driving the distribu- 
tor. Another interesting feature of 
this machine is its ability to hob a 
worm gear by means of a tangential 
feed. © 


The hob required for the tapered 
spline is very special. Besides being 
tapered, the design includes a con- 
stantly-varying pitch. The amount of 
taper in the shaft can be varied by 
gearing in the machine, within rea- 
sonable limits. 
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Figs. 13 and 14—Hobs are now being made 

with which the keys can be hobbed on a 

spline shaft so that the keys will be straight 

and parallel but with the root diameter tap- 
ered, as shown in the drawings. 


As stated at the beginning of this 
article, no attempt has been made to 
delve into technicalities such as gea- 
tooth forms, which is a limitless sub- 
ject in itself. Neither have we dis- 
cussed the processes involved in the 
manufacture of hobs, this article be- 
ing confined to the use of the tools 
only. This subject will be taken up 
later, in a separate article. 
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..- Sit In at this 


a 


As guests of “Eddie” Brandt, 
who has reported this meeting 
for us, we are permitted to sit 
in and see what is being done 
by one of our major industries 
to normalize conditions 
through the rehabilitation and 
modernization of equipment. 
Mr. Brandt is Manager of the 
Renewal Parts Division, West- 
inghouse Electric & Manufac- 
turing Company. 

vW 


HAIRMAN: Now fellows, this 


meeting will be devoted to a 
discussion of better ways and means 





Executives’ 


Meeting 


of making our product. The thing to 
do is to quit talking about the de- 
pression, settle down to facts and 
start getting the shop into condition 
so that all possible waste will be elim- 
inated. That is the biggest step that 
can be taken in the direction of nor- 
mal conditions. 


I have seen enough of this panic, 
for this time; in fact, I thought I had 
seen enough of this condition in 1913- 
14 and 1920-21, but here is a real de- 
pression. America does everything in 
a big way, and we sure have a real 
depression. 


I want to say here that I am afraid 


a 


Fig. 1—A_ machine 
department in the 
East Pittsburgh plant 
of the Westinghouse 
Electric & Mfg. Co. 
in 1905. The equip- 
ment layout and work- 
handling methods 
were considered mod- 
ern in every respect. 
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REPAIR PARTS — 
MADE By LANDIS 
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g ‘ i you are in need of medical attention, you place Be 
yourself in charge of a physician. Should you Lire rs : 
require lone! advice, you —* lawyer. ERR NTE a 
supposing that you contemplate the erection of a ie} x 
t new office building, you retain an architect. x the L A \ D : Ss : 
ce Foolish indeed would it be to question the 34 REPAIR PA RTS | 
- de- wisdom of such action. It is the only proper thing yy a ARES 
and to do. For the men chosen are by training and z 
ition experience more highly qualified than any others. Fe 
slim- Now to get to the heart of this matter—it is just 
‘ as logical for the users of Landis grinders to pur- 
that chase their — parts from the maker of the ma- 
nor- chines. For the maker is more highly qualified 
than any other, both by long training and by a 
natural desire to render a service that any user 
wii has the right to expect. 
oh 4 Repair parts coming tc you from Landis bring 
a with them the assurance that the same quality will 
1918- be found therein as was built into the new ma- 
1 chines originally. 
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some of us are just sitting around at 
these meetings and are not really tak- 
ing any action toward modernizing or 
putting our house in order. It is es- 
sential for every department head to 
do his part and get his department in 
shape so that on those orders which 
are starting to come through you will 
have lower costs, better methods, 
faster production, and will be able to 
make quicker deliveries. If you 
haven’t made a survey of your de- 
partment or haven’t started working 
on plans to handle your work better 
and faster and at less cost, it’s time 
to get busy. 

How many of you fellows have 
heard about the National Rehabilia- 
tion Program which has been pro- 
moted by the leading industrialists 
throughout the country? We don’t 
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Fig. 2—Railway Control Appa. 
ratus Machine Department Be. 
fore Rearrangement. 


Vv 


want our shops to be be- 
hind on these matters, so 
I am going to explain just 
what rehabilitation means 
and what it consists of, 
Every firm that owns a 
plant is going to find it 
necessary to modernize it; 
this is about the only 





way that we can actually 
start our industry and our 


nation on the road back toward pros- 
perity. If we don’t find some way to 
make conditions better, they are going 
to get worse, although it may not be 
possible for some of us to see how 
that could happen. 

Rehabilitation is the modernizing 
and bringing up to date of our manu- 
facturing equipment, replacing obso- 
lete equipment, and repairing modern 
equipment which has become damaged 
or worn. A machine that is out of 
repair is losing the company’s money. 
Instead of being an asset, it is an ex- 
pense. It is not only not returning 
any interest on the money invested in 
it, but it is producing at an abnorn- 
ally high cost—if it is producing at 
all. Every day that that machine is 
in crippled condition or is standing 
idle represents,so much dead loss in 
dollars and cents. The 
thing to do is to get that 
machine into condition to 
turn out its maximum 
production. If that can’t 
be done, it should be re 
placed by a modern ma- 
chine. It’s more econom- 


ae 


Fig. 3—The Railway Control 
Apparatus Machine Department 
After Rearrangement. Total 
Cost of Rehabilitation, $21,500. 
P Annual Saving Through It 
pe creased Facilities, $21,600. 
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fig. 4—Panel Assembly Depart- 
ment Befcre Rearrangement. 
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ical to spend a thousand 
dollars for a new machine 
of modern, up-to-date de- 
sign and ready for service 
than to dribble that thou- 
sand dollars away, a few 
dollars every day, through 
low production at abnor- 
mally high costs. 

I want to show you some photo- 
graphs of some of the departments 
that have been rehabilitated. The 
superintendents of these departments 
have been getting their house in order 
30 that they can do an A-1 job. In 
fact, on the orders that have come 
through since they organized their de- 
partments, they have turned out bet- 
ter jobs than ever before. 

Now here is Figure 1; this shows 
you what we considered a modern, 
up-to-date shop in 1905. How many 
of you fellows would like to be run- 
ning a department or shop like this 
today? Well, there are a lot of shops 
n0 more modern than this one, and 
yet you say you don’t think much 
of it. 

I wish that each one of you depart- 
ment superintendents would make a 
survey of your department during the 
next few days and let me have a defi- 
tite report and recommendation as to 
what should be done to 
modernize your shop im- 
mediately, bearing in 
mind that expenses and 
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analyzing the following 
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Fig. 5—Panel Assembly Depart- 

ment in New Quarters. Total 

Cost of Moving and Rehabilita- 

tion, $112,759. Annual Savings, 

Due to New Arrangement, 
$110,266. 



















Departmental Supervision 

Clerical Labor 

Material Handling Labor 

Storeroom Help 

Defective Workmanship 

Losses of Material 

Shipping and Traffic Expense 

Power Purchased and Generated 

Rearrangement of Equipment 

Accident Compensation 

Fire Insurance and Taxes 

Building Depreciation and Rental 

Wiring and Lighting Equipment 

Heating, Ventilating, and Piping 

Maintenance of Machine Motors 
and Other Mechanical Equipment 

Maintenance of Land, Buildings 
and Grounds. 

I am going to show you several 
“before and after” pictures, so that 
you can make comparisons and to 
help you develop some ideas as to 
just what you can do so that your 
department or shop can stay in busi- 
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ress and meet competition success- 
fully. Competition is becoming 
keener and will continue to get keener 
than ever before as business returns. 
Figure 2 shows you how one of our 
departments looked in 1931, and 
Figure 3 shows you the same depart- 
ment in 1932. You will note that this 
department is now in A-1 operating 
shape, with modern, self-contained 
machine tools, modern  over-head 
lighting and ventilation, and modern 
conveyors. The material progresses 
through the department in orderly 
fashion instead of being scattered all 
over the floor; accidents have practic- 
ally been eliminated, and all of the 
types of expense mentioned before 
have been reduced on an average of 
about 20 per cent. It cost $21,500 
to rehabiliate this shop, but the an- 
nual savings amount to $21,600. 
Now let me show you what Mr. 
Smith has done in the last two years 
in his panel department. Compare 
Figure 4 with Figure 5. His first con- 
sideration was that panel assembly, 
with all of the modern and up-to-date 
electrical controls, switches, and so 
on has to be assembled in sequence of 
operation and a complete assembly 
made on the floor so that the cus- 
tomer’s tests can be made. His old 
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Fig. 6—Die Grinding De. 
partment Previous to 
Rearrangement, 


Vv 


department didn’t 
lend itself to this 
arrangement very 
well, so he moved 
his equipement to 
an entirely new de- 
partment. You will 
note that, although 
he spent $112,759 in 
making this move 
and rearranging his 
department so that 
more efficiency in a 
modern department 
could be realized, the savings made 
through better arrangement of his 
equipment amount to $110,266 annv- 
ally. He now has a department that 
he is proud to bring his many cus- 
tomers into, and besides he is turning 
out the best product of its kind that 
has ever been manufactured. 

Now, I don’t want you to neglect 
your tool departments. You all 
know that jigs, fixtures, and dies are 
high-priced and that there can be just 
as much money wasted in the tool 
departments—and maybe more—than 





Fig. 7—The dies are rebuilt on the conveyor, 
saving handling back and forth between 
benches. 
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in the manufacturing departments. 


Compare Figure 6 and Figure 7, 
which shows what Mr. Griffith has 
done with his large die department. 
He has thrown out a lot of old 
benches and put in a modern conveyor 
system on which the dies are rebuilt 
and prepared for the grinding de- 
partment. Instead of handling the 
dies from bench to bench with a lot of 
chain blocks, they are rebuilt right on 
the conveyor and then travel down to 
the grinders. The department has 
been put in first-class order and he 
paid for the entire move, the rear- 
ranging, and new equipment in a 
year’s time by eliminating the hand 
operations and handling. 
* * * 


ConcLusION By Mr. BRANDT 


The above report shows what can 
be accomplished through rehabilitation 
and it is up to the individual plant 
executive, whether he is an employer 
or an employee, to see that the partic- 
ular section of American industry 
under his control is modernized in 
every way possible so that our work- 
men will have better places in which 
to work and will be able to produce 
better products at less cost. The time 
todo the job is right now, while pro- 
duction demands are still light 
enough so that the time and equip- 
ment can be spared to do the work. 

Two of the most important of the 
factors that contributed to the build- 
ing of our great American industrial 
units were faith and courage—faith 
inthe future of America and courage 
to finance new industries. That same 
faith and that same courage applied 
to the rehabilitation of our industries 
will go along way toward putting this 
country on its feet again. The im- 
portant point is—do it now! 

Do not forget that we have had de- 
pressions before and we will have 
thm again. We will come out of this 
me as we have come out of the 
others; in fact, we are slowly emerg- 
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ing now, and it is likely that within a 
year or so our industrial equipment 
will be taxed to capacity by the de- 
mands of production. 


Tips from an 
“Old Timer” 


A tight belt will result eventually 
in a worn bearing. 

Chalk rubbed on a taper shank will 
help to prevent it from working loose. 


When working cast iron in the 
lathe, all excess oil should be wiped 
from the ways and chuck-screws. 


A double end helical end-mill can 
be ground in the ordinary tool grinder 
by building up the ends of the mill 
with hard solder and then centering 
in a collet or bench lathe. 


An old mechanic says that steel 
balls make excellent broaches for the 
sizing of holes, and a set should be 
included in every toolmaker’s kit. The 
balls can be purchased at any mill 
supply house and should be selected 
either exact size or 0.0005 in. under- 
size. 

An arbor press, especially if it is 
air-operated, will serve admirably to 
try out the smaller bending and form- 
ing dies. It saves the time of setting 
up the die and avoids tying up the 
try-out press. 


Commercial 
Centerless Grinding Service 


The Commercial Centerless Grinding Co., 
6538 Carnegie Ave., Cleveland, Ohio, is en- 
gaging in the commercial grinding of parts 
by the centerless method. The service con- 
sists of grinding straight, taper, shoulder or 
formed parts in both large and_ small 
quantities. 


The most progressive manufacturer can give 
you the best service. The manufacturers rep- 
resented here are among the leaders in their 
industry ; patronize them and mention 
MODERN MACHINE SHOP when doing so. 
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Simplified Method of 
Plant Stores Control \ 


By RALpH E. WESTON | 


ODERN methods of scientific there exists always the danger of a 
stores-control demand that the careless stores-keeper’s accepting the 
stores-keeper shall be compelled to statements of quantities as shown on 

































































make a physical count of all material the delivery slip and on the stores a 
and supplies coming into stores. Ex- copy of the purchase order and certi- 
perience has proved conclusively that fying to the receipt of these quantities s 
where this count is not insisted upon, without making a physical count. " 
of 
PURCHASE-REQUISITION Indicate this A 
on all bills etc. ie 
ea aD dak, 1s ci ce shay cosa beac caceseibixciaviedacsiess Lusk ctcedlpscbbcactuonbntatetmocbees Ord. No. oh 
sy esd a sharenca agp So ussuavintea bmspansovencctsien mh chcdnestreptossmreee? Date Li 4 
Please furnish) Contract No. vs 
Deliver to mN aa 
For (organization unit) Reg’n No. Be ig 
NOTICE TO VENDORS “4 
Invoice in Duplicate must be sent promptly to the organization stated above. All pa 
goods or services must be billed at agreed price which shall include delivery charges fre 
unless otherwise specified. No claim is legally valid if not authorized at this form. 
| | UNIT vw 
| QUANTITY | UNIT! DESCRIPTION | PRICE | AMOUNT 
os | ‘ 
Ale 
then 
| | 2: 
| | | 
Ses | i 
Rolle 
dati 
CN aes Cea AOR cen REPO Cnet EET ne 
Requisitioning Officer 
ISR SRR AN Ca REP PR CRa i Rn HNO eee «LEP UREAE ERENCE Peet ene ORE RE rane — 
Purchasing Agent Department Head 
Original This Copy for Vendor 
Duplicate To be Retained by Purchasing Agent 
Quintuplicate For Requisitioning Officer’s Files 
NORW 


Combined Purchase-Requisition Receiving Slip, all prepared at one writing 
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Waere 
NO OTHER 


TYPE OF 


BEARING 
WILL 








PARALLEL LINE CONTACT 
Selid cylindrical rollers between cylindrical 
reces providing maximum lead coentect area, 
inereased steady lead capacity, end « largcr 
shock-absorbing capacity than any ether type 
of single-row bearing. ‘ 


SAFETY FACTOR 
A margin ample for temporary overloads up 
te 50% beyond normal rating, as under pesk 
leads, in unusually severe duty, or under 
shock conditions. 


SUPERIOR CAGE 
Made of extruded bronze to secure maximum 
densty and uniformity—machined all over 
fer belance-—riding on inner ring lands or 
shoulders, relieving the rolling elements of its 
weight. 


EXTREME ACCURACY 
Rollers held te .0001 inch om diameter and 
te 0002 inch on length, throughout—abse- 
hutely true rolling surfaces, ends absolutely 
square with the sides—highly finished, quiet, 
friction-free. 


DURABILITY 


Uniform contact throughout the length of the 
rollers, providing the most efficient lead dis- 
wtbest sth " 





true rolling between all load contact areas 
minimum frietion between roller and cage. 


SPEED QUALITIES 
A lower friction coefficient under heavy load 
than any other type of bearing—a speed abil- 
ity equal te that of any ball bearing, size for 
sise, up te 35,000 R.P.M. . 


There's no duty too herd for a PRECISION 
Roller Bearing. And, for the less exacting 
duties, there are PRECISION Ball and Thrust 
Bearings. Write for the Cateloge—or ask our 
engineers jor suggestions. 
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STAND UP 


Becauseof Extreme Load Conditions, Use 
PRECISION ROLLER BEARINGS 
With the Heavy Bronze Cage 


Picture to yourself the most difficult load conditions a bear- 
ing can be called upon to meet—high speed, heavy load, tem- 
porary overloads, shock, vibration. Then read, in the adjoin- 
ing column, how NORMA-HOFFMANN Precision Roller Bear- 
ings—time-tested heavy-duty units—meet these conditions. 
o e e 
And remember— PRECISION Roller Bearings interchange in size 
with all standard ball bearings. They can be had-in addition to the 
standard type here illustrated —in one-lip, two-lip (self-contained), 
full roller type (without cage), self-aligning and adapter types. 


| 





BALL, RVLLER AND THRUST 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U. S. A. 








24 MODERN MACHINE SHOP 


June, 1933 





CERTIFICATE OF RECEIPT OF MATERIAL 





Please furnish) 


Deliver to NEE? CEN Ong ec tal RP ee ee oe ee 


Bar (GEPOTISRIION  TITIL) 050d: <0c6is-cccecene0neesensor>-ore- 


Contract No. 
Reg’n No. 








DESCRIPTION | 
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To Dept. Head— 


satisfactorily performed) 
indicated. 


The above goods have this day been received in proper condition: (or services 
in accordance with requirements, unless otherwise 


peeeo as RRR eset, ce pic toe yee ent a SCC ONS SP! 


Receiving Clerk 





Triplicate to Storeskeeper—From Store Clerk to Accounting Dept. 














Quadruplicate to be Returned to Requisitioning Officer 








Combined Form of Purchase-Requisition and Receiving Slip 


The advantage of using a copy of 
the purchase requisition or order as 
a receiving slip, to be signed and re- 
turned by the stores-keeper upon 
receipt of the goods specified, is obvi- 
ous. Not only does it save time in 
writing, but it insures a uniform 
nomenclature for everything ordered, 
delivered, and received—which is very 
important. But the problem has been 
to retain this valuable feature and at 
the same time insure that a proper 
check would be made of goods re- 
ceived. At least it took on the aspects 
of a problem in so far as our plant 
was concerned. 

As is often the case, the simplest 
method was overlooked while we 
searched diligently for some method 
whereby the desired result could be 
achieved. Eventually, however, the 


obvious came to our attention and we 
found that the stores-keeper could be 


forced to make a physical count of 
materials received through the simple 
expedient of leaving off the quantity 
ordered from the stores copy of the 
purchase order. With no indication of 
the amount ordered, he would have 
to make the desired count in order 
to properly receipt for the materials. 
And this, we found, could be done by 
cutting out that part of the sheet of 
carbon paper which transmitted the 
writing on the original order to the 
store copies. The store copies are the 
triplicate, which is sent to the ac- 
counting department upon receipt. of 
goods ordered, and the quadruplicate, 
which is returned to the order depart- 
ment. 

Not only did the method outlined 
effectually solve the problem, but it 
also eliminated the necessity for 
shortening certain sheets in the set 
and thus saved on the printing bills. 
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A Modern Tool ; 
The Cincinnati Boring Mill 





$100 SOUTH STREET 


ANY USER of the Cincinnati Boring Mill will tell you that it 
is a thoroughly modern tool. Incorporated in its design are 

modern features which improve your production and cut your 

costs. Some of these features are: 

Centralized Control—All control levers are operated from one 
central position. 

Rapid Power Traverse—Speeds up production without additional 
physical effort. 

Feed Gear Box Mechanism—Is entirely independent for each head. 
There are eight feeds provided. 

All Gears and Racks are of Steel—To insure long, dependable 
service and low maintenance costs. 


Built in various sizes from 5 feet to 12 feet to meet all requirements. 


SEND FOR BULLETIN! 


THE CINCINNATI PLANER COMPANY 


CINCINNATI, OHIO 
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Automatic Stop 
for Lathe 


By Peter L. Bupwitz 


N easily-made automatic stop for 
use with the regular power feed 
on an engine lathe is shown in the 
accompanying illustration. One of 


wishes to use the feed toward the 
headstock, reverse, or leave it in nev- 
tral. To attach the device, the index 
pin is removed from the change gear 
lever, then a %4-in. hole is drilled into 
the end of the lever handle and a pin 
is driven into it as shown at B. Toa 
small steel block H is attached a catch 
C by means of a screw D, upon which 
the catch swivels. An_ elongated 
slot is provided in the 
catch to engage the pin 
B, thus keeping the 
gears properly meshed 
while the operation is 























in process. 
At a point on the 
lathe-bed some eight or 








ten inches from the 





Details of Automatic Stop for Engine Lathe 


these stops was attached to each lathe 
in a battery that is in use in the pro- 
duction department. The lathes are of 
the type that is in common use, hav- 
ing the change gear lever A at the 
side of the headstock. 

The change gear lever is located 
over a plate in such position that an 
index pin in the lever can drop into 
any one of three holes in the plate, 
according to whether the operator 


block H is attached the 
block E, through which 
slides the rod F, as 
shown. Provision is 








made for anchoring one 
end of the spring G to 
the block; the other end 
of the spring is at- 











tached to a pin in the 
top of the catch C. A 
spring I attached to 
the under side of the 
lever handle A tends to 
pull it downward, and 
the pin J stops the lever 
handle, when the handle 
is released, and holds it in neutral po 
sition. 

In operation, as the carriage feeds 
toward the headstock it contacts the 
rod F, the opposite end of which 
strikes catch C and forces it back 
ward until it is disengaged from the 
pin B. When released, the pin B% 
pulled downward by the spring G u- 
til it strikes the stop-pin J, thus aut- 
matically cutting off the feed. 
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If an adujustable stop is desired, a 

hole may be drilled through the catch 
C for an auxiliary rod which can be 
anchored by means of a setscrew in 
any desired position. The device 
worked so well that it was found pos- 
sible for one operator to tend several 
lathes simultaneously. The mechanism 
functions perfectly; as soon as the 
catch is tripped the gear shift lever 
jumps into neutral position with the 
aid of the running gears and the 
ispring, without any clattering of 
gears. 


Grinding Attachment 
for Planer in 
Locomotive Shop 
By H. H. HENson 


VERYTHING possible is being 

done these days to improve the 
performance of the steam locomotive 
and increase the time between shop- 
pings. In one middle-west shop a 
method has been developed by which 
the shoe and wedge faces of driving 
boxes are both planed and surface 
ground without removing the boxes 
from the planer. The machine used 
is the planer shown in Fig. 1, and the 
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Fig. 2—(Left) Drawing showing how oil- 

grooves are cut in shoe and wedge faces. 

(Right) Diagram of tool with which oil-grooves 
are cut. 


grinding operation is performed with 
a grinding attachment that is bolted 
to the tool-block, using the four tool- 
clamping bolts, as shown in the illus- 
tration. 


Before the boxes are set up for this 
operation, all drilling and plugging 
of the journal brasses was completed 
and the oil grooves are cut in the shoe 
and wedge faces with the aid of the 
tool illustrated in the drawing Fig. 2. 
The cutter in the oil grooving tool is 
adjustable to accommodate the various 
widths of shoe and wedge faces and 
so that the oil groove circles may be 
cut to the correct diameters. These 
operations are intended to provide for 
perfect lubrication of 
the shoe and wedge 
faces, thus reducing 
friction and wear, im- 
proving the riding 
qualities, and prolong- 
ing the life of all wear- 
ing parts. 

To finish the shoe and 
wedge faces, the boxes 
are clamped onto the 
planer table on two 
parallel jigs or fixtures 
such as are commonly 


at 


Fig. 1—Planer with Grinding 
Attachment for Finishing 
Shoe and Wedge Faces on 
Driving Boxes, 
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tnat perfect control js 
available at all times, 

The parts necessary can 
be made in the toolroom 
at a nominal cost, and a 
motor applicable for the 
job may be had at a rea. 
sonable price. The attach. 
ment will soon pay for 
itself through the in. 
proved quality of the 
work. 


The advantages of the 
better fits and finishes of 
ground surfaces are be- 
coming more _ apparent 
every day, and the grinder 
has become a popular tool 
in the railway shop. Grind- 
ing attachments can be 
adapted to many kinds of 
metal-working machines. 


Fig. 3—Right and Left Hand Sides of Grinding Attachment 


used for this purpose. The faces are 
then rough planed, using a coarse 
feed. The head carrying the grinder 
is then shifted into position and the 
faces are finished by grinding. 


The surface grinder, shown in Fig. 
3, is a very efficient tool, being pow- 
ered by a five horsepower motor which 
drives the grinding wheel spindle 
through the medium of a four-inch 
belt. The pulleys are 36 in. between 
centers. The wheel spindle is ball 
bearing, 1;%; in. in diameter, and runs 
at a speed of 1,900 r.p.m. The grind- 
ing wheel is 16 in. in diameter, with 
a 3 in. face. 


In addition to grinding the shoe and 
wedge faces of driving boxes, the 
grinding attachment can be used to 
grind other flat surface work, such as 
locomotive guides, slide valves, and so 
on. The switch by which the grinding 
wheel motor is controlled is placed on 
the bed of the machine in close prox- 
imity to the operator’s position, so 


An Improved Screw 
Driver for Assembly 
Operations 


By GeorcGeE HENRY FISHER 


N the manufacture of small elec- 

trical and mechanical products, as- 
sembly usually accounts for a large 
percentage of the cost. If holding fix- 
tures are used for keeping parts in 
alignment during assembly, most of 
the operator’s time is spent, as 4 
rule, in loading and unloading the 
fixtures. Moreover, such fixtures rep- 
resent a considerable amount of ex- 
pense for design, construction, and 
maintenance. 

In a large electrical manufacturing 
plant in Chicago, where hundreds of 
thousands of small screws are used 
daily in assembling, a study was made 
of this class of work in an attempt to 
eliminate some of the holding fixtures. 
Analysis of the jobs brought out some 
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enlightening facts. In the first place, 
it was noted that, for the most part, 
fixtures were necessary only because 





When small parts were assembled by the 
method formerly in use, the work was held in 
a fixture and the operator used both hands to 
operate the screw driver. The operation was 

both difficult and slow. 


both of the operator’s hands were re- 
quired to operate the screw driver, 
which was of the spiral automatic 
type. It was at once apparent that if 
one of the operator’s hands could be 
freed from the screw driver, it could 
be used to hold the work and the fix- 
ture could be done away with. 

When the spiral of the ordinary 
spiral automatic screw driver is ex- 
tended, the tool measures close to 1% 
feet in length. With the right hand 
on the handle, it is virtually impossi- 
ble to seat the blade of the tool into 
the slot of a small screw without 
assistance from the left hand. And 
at the end of the working stroke, the 












left hand is again required for holding 
the blade down and in position during 
the upward, or recoil, stroke. We saw 
that if it were possible for the opera- 
tor to grasp the tool at a point closer 
to the blade, the tool would be brought 
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into balance for one-hand manipula- 
tion. But in order to achieve this 
objective, it would be necessary to 
have a screw driver which would not 
only be properly balanced, but also of 
the spiral type and so designed that 
the mechanism would return the blade 
to its extended position. 

Among the various types of spiral 
screw drivers is one so designed that 
a spiral compression spring, encased 
in the handle, automatically returns 
the tool to its extended position as 
soon as the driving power is relaxed. 
We obtained one of these drivers and 
removed the wooden handle, care 
being taken not to damage the mech- 
anism. An 8%-in. length of light 
seamless brass tubing, of a diameter 
that would provide a snug fit on the 
ratchet mechanism of the tool, was 
selected for the handle. At a point 


3% in. from one end of the tubing a 
hole was drilled, just large enough to 








The 


Using the re-designed screw driver. 
operator holds the work with one hand and 
drives the screws with the other, gripping the 

tubular handle at the lower end. 


permit the passage of the small screw 
which holds the ratchet housing in 
place. Beginning at a point % in. 
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from the center of the screw hole, 
toward the nearer end of the tubing, 
a lateral, rectangular hole was cut, 
1% in. wide and % in. long, to allow 
access to the knurled thumb-lug 
which controls the ratchet mech- 





The screw driver as it looks with the tubular 
handle removed. 


anism. A_ brass washer, the _ in- 
side diameter of which was a snug 
fit over the tubing and the outside 
diameter 1% in., was soldered to the 
end of the tubing closest to the holes 
and the handle was ready for use. 
The small screw that holds the 
ratchet housing in place was then re- 
moved from the screw driver, care 
being taken not to disarrange the 
rather intricate ratchet mechanism 
within, and the tubing was fitted onto 
the driver. In doing so it was essen- 
tial to avoid shifting the ratchet hous- 
ing (which, of course, was now loose) 
lest the ratchet dogs become dis- 
lodged. Just below the ratchet encase- 
ment is a knurled collar which is used 
for locking the spiral. The ratchet 
housing seats against this collar, thus 
allowing the housing to slide only in 
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one direction—away from the collar, 
So to prevent slipping of the housing, 
the handle end of the driver was jp. 
serted into the end of the tubing sup. 
porting the washer. The tapped hole 
in the ratchet encasement was 
brought into line with the drilled hole 
in the tubing, and the small screw 
was replaced. The thumb-lug fitted 
nicely into the aperture made for it, 

The large screw in the handle end 
of the tool, the function of which is 
to retain the. spiral compression 
spring, was removed and a nickel. 
plated washer was slipped under its 
head. The washer was a close fit in- 
side the tubing, and functioned to 
keep the axis of the driver in line 
with that of the tubing, thus allowing 
clearance for the chuck as it recipro- 
cates in and out of its sleeve. 

The operator grasps the driver as 
he would a pencil, holding it near the 
lower end and driving the screws with 
one hand while he holds the work with 
the other. Not only has the job been 
speeded up, but the expense of design- 
ing and making a large number of 
assembling fixtures has been elimi- 
nated. And last—but by no means 
least—the task has been made much 
easier for the operator. 


A Simple Method 
of Testing 
Lubricating Oils 


By W. F. ScCHAPHORST 
 lbaporetiet tenia oils are used in 





many plants where facilities for 
making tests of the various kinds, 
grades, and makes of oils are lacking. 
In such cases the purchaser has 0 
depend entirely upon the word of the 
supplier, judge the qualities of the 
oils from the prices, or repeat his 
order for oils that have proved more 
or less satisfactory in the past. 
However, here are five simple and 
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understandable tests for determining 
comparative values of lubricating oils. 
The essential qualities of such oils 
are staying power, film strength, and 
lubricity. The staying qualities, or 
ability to adhere, can be demonstrated 
by the first and second tests. The 
third test is used to determine resist- 
ance to shock, such as is received 
when a sudden load is applied to a 
bearing. The fourth and fifth tests 
will give a fairly accurate idea of the 
lubricity, or actual lubricating quali- 
ties. No laboratory equipment what- 
ever is needed to make these tests. 


1, Moisten the thumb and fore- 
finger with the lubricant. Open and 
dose the finger and thumb, and note 
hw the oil adheres. Its adhering 
property, or “stickiness”, is an indi- 
cation as to whether or not it will 
run out of the bearing. Adherence 
is an important quality in bearing 
lubricating oil. 

2. Put equal-size drops of two or 
more oils having the same viscosity 
ona glass plate. Tip the plate to a 
slanting position. The oil showing the 
greatest resistance to gravity is 
preferable. 


3. Put on a flat, smooth steel sur- 
face equal-size drops of two or more 
vils having the same viscosity. Hit 
each drop with a hammer and note 
how easily the oil is flattened and 
hw much it splatters. The oil that 
splatters least is preferable, as it is 
most likely to prevent metal-to-metal 
contact under severe shock loads. 

4, Put a small quantity of the oil 
inthe palm of one hand and rub vig- 
orously with the other. A clear, thin 
flm of oil should adhere to all sur- 
faces touched, and should not rub 
away. There should also be an ab- 
sence of frictional heat. 

5. Put the lubricant into a wide- 
mouth container. Dip a wide, flat piece 
of sheet metal into the oil and then 
lift it above the container to a height 
of from 12 to 18 inches and note the 
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manner in which the oil flows from 
the plate. The ordinary grade of min- 
eral oil will flow from the plate rap- 
idly, and will splash and splatter. A 
first-class lubricant will flow off in 
the form of an even film, and will 
neither splash nor splatter. 


Correct lubrication is important. 
More than one machine costing thou- 
sands of dollars has been ruined 
through want of a quarter’s worth of 
oil. Further, the oil should be care- 
fully selected for the type of bear- 
ing in which it is to be used. It is 
obvious that heavy cylinder oil should 
not be used to lubricate a high speed 
grinding spindle, and it would be just 
as ridiculous to attempt to use a fine 
grade of expensive spindle oil in a 
steam engine. These examples are 
extremes, but the necessity for select- 
ing oils according to the size, weight, 
and speed of the journals is more im- 
portant than most buyers suppose. Be- 
lieve it or not, it is more economical 
to buy good lubricating oil than it 
is to periodically replace worn-out 
bearings and damaged shafts or 
spindles. 





To drive an automobile at a speed 
of 106 miles an hour, 230 horsepower 
is required. The same speed can be 
obtained with 70 horsepower if the 
car is streamlined, according to Dr. 
Oskar G. Tietjens, Westinghouse re- 
search engineer. An airplane needs 
140 horsepower to do 106 miles an 
hour, but as water resistance is 800 
times that of air, a speed boat re- 
quires 4,000 horsepower to make the 
same speed. 





Westinghouse engineers say that 
the modern electric locomotive has 20 
speeds forward and 20 reverse, with 
maximum velocity of 90 miles an hour 
in either direction. All speeds are 
controlled by means of one little han- 
dle in the left hand of the operator. 
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Over the Editor’s Desk 


Government In Business 


OME poet has said that “men are 

boys grown tall.” Meaning that 
although the individual has grown to 
larger physical proportions, his con- 
duct and method of thinking are gov- 
erned by the same principles that 
guided his actions when he was in 
grammar school. And we have been 
reminded, of late months, that the 
leaders of many of our national in- 
dustries are these same boys. 

When a boy is standing well with 
his teacher and his chums, he “feels 
his oats.” He doesn’t want to be 
tied to mother’s apron-strings. Doesn’t 
want to have to go to bed early. 
Doesn’t want to eat spinach. Wants 
to be his own boss. But when he 
gets into trouble, or needs some 
money to buy a baseball glove, or 
gets the stomach-ache as a result of 
eating unripe apples, then mother 
and her sympathetic words and min- 
istering hand are his first thought. 

And so it has been with a number 
of our industries. When everything 
was running like clock-work and the 
captains were making money in 
large and satisfying quantities, they 
wanted industry to be completely 
emancipated from government. No 
government in business. But when 
things turned bad and they began to 
have the financial belly-ache, they 
hot-footed it to the government and 
pleaded for remedies—mostly in the 
nature of tariffs, subsidies, or regu- 
lations. 

Undoubtedly they have needed the 
aforesaid remedies—perhaps drastic 
ones—and they are about to get 
them. Not from the “representatives 
of the pee-pul” in Congress, however; 
the best thing our Congressmen have 
done is to demonstrate the utter lack 
of intelligence with which the people 
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of this nation select their Congress. 
men. Congress for a period of foyr 
years has concerned itself largely 
with politics and the building of polit. 
ical fences, and has fiddled generally 
while Rome burned. 


The manner in which the people 
showed their impatience last fall has, 
however, compelled some action and 
as Congress neither knows what to 
do nor how to do it, it has abdicated 
its rights and powers and transferred 
both to the President. And the 
present Chief Executive has demon- 
strated his ability to see farther and 
think clearer than all of Congress put 
together. He has gone at the job in 
the manner of one who knows what 
he is about. He has administered 
some bitter pills, but at least he has 
accomplished something. In fact, he 
has gotten more action in forty days 
than Congress did in four years, and 
it is very apparent that he has just 
started. 

The President has asked for and 
received certain powers, among which 
is full power to inflate the currency. 
No inflation has taken place as yet, 
but the anticipation of inflation 
alone has had a salutary effect upon 
business. A certain amount of leth- 
argy exists, however, due to the fear 
of over-production and_ cut-throat 
competition of the price-cutting va 
riety. To eliminate these evils, the 
President has appointed an “admin 
istrator of industry” and has backed 
legislation which will have the ¢- 
fect of nullifying the Sherman anti- 
trust law so as to permit the mak 
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ing of wage and production agree 
ments. 

What effect such legislation wil 
have upon business and economic cot 
ditions may be gathered from th 
opinions of Henry I. Harriman, Pres 
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ident of the Chamber of Commerce of 
the United States, who may be said 
to represent the employers of this 
country, and William Green, Presi- 
dent of the American Federation of 
labor, who very clearly represents 
the workers. Mr. Harriman has ex- 
pressed the opinion that the wages of 
10,000,000 men will be raised with- 
in six months after the  enact- 
ment of this bill, and Mr. Green es- 
timates that 4,000,000 persons now 
ide will be put to work as a direct 
result of the public works program 
and the new co-operation between 
trade units. 

The Sherman “anti-trust” law 
served its purpose, but its day is 
done. The general interpretation of 
free and open competition has fos- 
tered unfair business methods, cut- 
throat prices, and general chaos, all 
of which have in many instances re- 
duced the return on invested capital 
to the vanishing point. And reduc- 
tion of the number of working hours 
With an increase in wages can only 
be accomplished if prices are suffi- 
ciently high to enable the manufac- 
turer to cover the cost of production 
and leave him a profit. 

It is evident that we are upon the 
threshold of a new industrial and eco- 
nomic era. The time has come when 
industry must accept a certain amount 
of regulation, mainly to force a vi- 
tious minority to observe the same 
standards of conduct that are ob- 
served by the more ethical majority. 
We are about to get a large-size 
dose of “government in business,” and 
once it is in, it will probably be in 
tostay. It is much easier to get gov- 
emment into business than it is to 
get it out again. Still, if government 
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in business is a good thing in bad 
times, it may be just as much of a 
good thing in good times and we may 
yet see the units of the various in- 
dustries co-ordinated and operating 
with the efficiency of a modern pro- 
duction plant. 
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It’s easy to control machine speeds or 
rates of production in any units desired 
by installing 


STEWART-WARNER 
Sachometers_ 





Tuey provide an effective check against 
both destructive high speeds by piece 
workers—an uneconomical lowering of 
speed by wage workers. 

These precision instruments not only in- 
dicate machine rate, but may, through 
proper calibration, show unit rate of pro- 
duction of that machine, such as yards of 
cloth, gallons of liquid, etc. 
Stewart-Warners have proved themselves 
the finest instruments ever made in large 
production—in accuracy, durability and re- 
liability. Let us send you the facts. 





Stewart-Warner Corporation MMS-6 
1826 Diversey Parkway 
Chicago, Illinois. 

Please send me without obligation, your 
booklet on Tachometer application to in- 
dustrial machines. 


Name 
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Landis 
Type C Hydraulic 
Universal Grinder 


The Landis Tool Company, Waynesboro, Pa., 
has brought out a “manufacturing universal 
grinder’ to be known as the Landis 14-in. 
Type C Hydraulic Universal Grinder. The out- 
standing feature of the machine is flexibility, 
which is most important in a universal grind- 
er, but the machine was designed also to meet 
all requirements of a manufacturing grinder. 


The machine has more 
than ample weight. For 
instance, the 14x36-in. 
size weighs 7650 pounds 
net, without electric mo- 
tors. The weight has 
been added, however, at 
points where the need 
for rigidity and wearing 
area are needed, such as 
in the diameter of the 
spindles, oversize swivel 
platens, and larger 
slides and ways. The 
grinding wheel base is 
heavy and rigid. The 
spindle, which is extra 
large, is driven by mul- 
tiple V_ belts. Landis 
babbitt-lined steel back 
bearings are used, and 
are lubricated by means 
of filtered oil from an 
oil pump driven by the 
spindle itself. 

An exclusive Landis 
feature is the double 
cylinder type hydraulic 
table traversing mechan- 
ism, the design of which assures absolute 
smoothness of table traversal and _ reversal 
at all speeds. The practically infinite number 
of table speeds in connection with the stout 
muliti-speed headstock enables the operator to 
select a combination of work and table speeds 
ideally suited to the job in hand. 


The headstock is fully universal and may 
be swiveled as far as 90 deg. for face grind- 
ing. The wheel base may also be swiveled 
90 deg. either side of center and is equipped 
with a sub-slide so that the head may be 


moved forward or back as the nature of the 
work requires. 

An important feature of the design is the 
accessibility of the various mechanisms for 
adjustments, inspection, or repair. Removal of 
the large cover at the front of the bed ex- 
poses ail control mechanisms and pipe con- 
nections. The pump mounting at the rear of 
the bed is also easily accessible. 

Standard equipment includes such universal 
features as an anti-friction bearing type in- 
ternal grinding fixture, a chuck for internal 
and face grinding, an automatic hydraulic 





Landis Type C Hydraulic Universal Grinder 


wheel feed mechanism, a center rest, and 
stationary and traveling cutter tooth rests. 
Special equipment such as rotary magnetic 
chucks and loose cam grinding heads may bk 
supplied. Because of the great flexibility of 
hydraulic power, special hydraulically-operated 
tooling could be applied to the machine with 
out difficulty and at a cost not prohibitive. 
The machine is available in 14-in. swing 
only and in three lengths, 36, 48, and 72 in. 
The 48-in. machine weighs 8450 Ib. and the 
72-in. machine weighs 10,000 Ib. A % he. 
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the constant speed type. 


Bilgram 
Chamfering Machine 


A machine especially 
adapted for the chamfering 
of the teeth of spiral bevel 
gears, but which may also 
be used to chamfer other 
types of gears, has_ been 
brought out by Bilgram 
Gear & Machine Works, 1225 
Spring Garden St., Philadel- 
vhia, Pa. In the cutting of 
a spiral bevel gear, a feath- 
eredge is left on one side 
of the tooth which, if not 
removed before the harden- 
ing, is liable to crack off 
and may cause serious dam- 
age. The Bilgram machine 
removes the feather-edge, 
diminating necessity for 
hand work. 





The machine is of the box 
type, no mechanism being 








Rear View of Machine, Showing Hydraulic Unit 


work drive motor is used, a 1 h.p. pump drive manufacturer states that the time for setting 
All up the machine averages ten minutes, and 
motors are dynamically balanced and are of that the production speed is approximately 


motor and a 5 h.p. wheel drive motor. 
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exposed to dust or grit. At 
the same time, every part is 
easily accessible. The ma- 
Chine is intended primarily 
for production work. The 
tool head on the front of 
the ram is equipped with 
two tools, making it pos- 
sible to chamfer both ends 
of one tooth at each stroke. 
The chuck for holding the 
gears is of simple design 
and is operated either by 
compressed air or by hydrau- 
lic power. 

The headstock is adjust- 
able to any angle from zero 
to 90 degrees. Gears up to 
18 in. in diameter, irrespec- 
tive of the number of teeth 
and pinions with as few as 
five teeth can be chamfered 
at production speed. One 
shot lubrication is available 
as required. 

Ample power for the task 
is provided by a 2 h.p. mo- 
tor. The weight of the ma- 
chine is 2500 pounds. The 


110 gears or pinions per hour. 


Bilgram Gear Chamfering Machine 
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Baker Contour Grinder 


To meet the demand for a machine for 
the rapid, economical, and accurate grinding 
of irregular contours or shapes, the ma- 
chine shown in the illustration has been de- 
veloped by Baker Brothers, Inc., Toledo, Ohio. 
The machine is of compact but rugged design, 





Baker Contour Grinder 


and is intended to produce within the finest 
limits of accuracy and economy. 

The machine is vertical in type, and con- 
sists primarily of a column with the work 
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table at the top, the wheel spindle also being 
vertical with the wheel at the upper end, 
The spindle is driven from a _ vertically. 





Sample of Internal Grinding Job done on 
Baker Contour Grinder. 


mounted motor which is _ well protected 
against dirt or grit. The armature of the 
wheel spindle motor reciprocates, imparting 
a reciprocating action to the grinding wheel 
and thus not only prevents shoulders from 
forming on the wheel but also provides better 
cutting action with longer wheel wear. The 
reciprocating movement is obtained by means 
of a cam mounted directly below the spindle, 
which is actuated by an independent motor 
that is instantly controlled. This feature con- 
serves the life of the wheel and results in 
perfect work on radius, contour, sweep, or 
straight die work, or on the grinding of other 
classes of work which would be impossible 
without the reciprocating wheel feature. 


The table is located at a convenient working 
height, and can be tilted to any desired angle 
in relation to the wheel for angle grinding. 
A pointer is provided for accuracy. As the 
table clears the mechanism and other parts 
of the machine, the size of the work that 
can be handled is practically unlimited. 

Standard wheels are used, four wheels with 
arbors being furnished as standard equipment 
for each machine. The wheels can easily and 
quickly be changed, as they are mounted: in 
a specially-designed quick change chuck. 
Wheels of special shape can be furnished as 
required. 

A wheel dresser with diamond-mounted nib 
is furnished as standard equipment, the at- 
tachment being so designed that it can be 
quickly mounted in a T slot in the table. 
With the wheel rotating in a fixed position, 
the table carrying the dresser is moved up 
and down by means of a capstan handle. A 
hand screw attachment is provided to feed 
the diamond into the wheel. 

No change in the machine is necessary for 
internal or external grinding, as the work 
is simply lifted over the wheel for internal 
grinding and pressed against it for external 
grinding. The work is visible at all times. 
The machine is furnished in the motor-driven 
type only, and will operate on either 110 or 
220 volt circuit. Cord is supplied ready to 
plug in, or it can be wired in conduit. 

The No. 2 size machine, shown in the il- 
lustration, has a capacity for wheels of from 
¥% in. to 4 in. diameter and 2 in. face. The 
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diameter of the table is 15 in. and the maxi- 
mum distance from the table surface to the 
foor is 45 in. The table can be set at an 
angle of 10 degrees each side of center. The 
speed of the spindle is 3500 r.p.m. and the 
total reciprocation movement of the spindle 
is § in. A %4 h.p. motor is used for the main 
drive. The weight of the machine is 350 
pounds. Standard equipment includes the ne- 
cessary wrenches and tools, a diamond dresser 
and wrench, two cup wheels and mountings 
and two mounted face wheels. 


Sutton 
Style L Master Feed Finger 


A feed finger designed with interchangeable 
and replaceable pads, yet of simple and prac- 
tial design and sturdy construction, is now 
being offered by the Sutton Tool Co., 2840 
West Grand Blvd., Detroit, Michigan. The 
pads that grip the work are seated in a 
recess in the master, a generous shoulder at 





Sutton Style L Master Feed Finger 


‘e 
either end of the recess being provided to 
hold the pads positive and take the operating 
thrust. The pads are prevented from rotating 
by a pin on the inside of the master which 
engages a blind hole in one of the pads. 
There is ample clearance between the pin 
and the hole so that none of the thrust 
falls on the pin. 


A long taper at the rear end of the pad 
brings the extreme end of the pad flush with 
the inside diameter of the master, the forward 
end of the taper being up to stock diameter. 
This taper, in combination with the recess, 
Temoves all possibility of the bar jamming 
against the ends of the pad when the machine 
is being stocked. Each pad is made with a 
double angle on each side, thus making it 
possible to bring a worn pad back to size. 
When long service has worn the hole size 
of the pads, the points of the angles can be 
sround down so that the tension of the master 
will bring the pads together. A wide, firm 
stip on the stock is assured by the number 
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BALL THRUST BEARINGS 
ROLLER THRUST BEARINGS 
JOURNAL ROLLER BEARINGS 
Special Bearings Made to Order. 
Send Sketch or Sample for Quotation. 


Catalog Upon Request 


THE GWILLIAM CO. 
358 Furman St. Brooklyn, N. Y. 














PERKINS 


Ground Thread Worms 


UALITY worms and 

gears are essential 
for the perfect functioning 
of your product. PER- 
KINS Ground Thread 
Worms are correctly 
hardened, accurately 
ground, and finely pol- 
ished to insure lasting 
quality. 
It is good business to use 
good gears— PERKINS 
Gears—gears that provide 
highest economy in your 
manufacturing program. 


Send Your Blueprints 
for Estimates. 


Perkins Machine & Gear Co, 


151 Circuit Avenue 


SPRINGFIELD, MASS. 
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of splits and pads that are used; above % in., 
capacity size the master is split three times, 
and above the 2% in. capacity, four times. 
Three pads are used in the three-split master 
and four pads in the four-split master. 

The maximum of efficiency is assured by 
the construction and heat treatment. The 
master is made separate from the gripping 
pads, the pads being made of steel having 
special wearing qualities, and the master 


being made of a high grade of spring steel. , 
Each part is given the heat treatment that’ 


will best equip it for its task. An added ad- 
vantage is possible as a result of this design, 
in that pads of bronze or cast iron can be 
used on finished stock or other work that 
may not be scratched or marred. Pads can 
easily be removed from the master by spread- 
ing the slots, using a special ‘“‘spreader’’ which 
is furnished. 

Sutton Style L Feed Fingers are so de- 
signed that they will handle a range of stock 
practically up to machine capacity. Each dif- 
ferent make of machine requires its own 
master, but pads are interchangeable from 
one master to another of the same size. When 
pads are worn out, new pads may be applied 
to the original master, thus reducing the 
investment in feeders. Standard pads can be 
furnished for handling round, hex, or square 
stock. 
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Alnor Pyro Point 
Surface Temperature Pyrometer 


In order to eliminate the necessity for two 
or more surface type pyrometers to meet 
the requirements of rubber plant, paper mill, 
or other work, the Illinois Testing Labora- 
tories, Inc., 146 West Austin Ave., Chicago, 
Ill., has brought out the “‘Alnor Pyro Point” 
Surface Temperature Pyrometer shown in the 
illustration. By using the Alnor Pyro Point, 
it is said that as many as five entirely dif- 
ferent styles of thermo-couples can be used 
with the same instrument, as follows 


Form P—Production type for metallic sur- 
faces, such as bearings. 

Form B—Mold type for either metallic or 
non-metallic surfaces such as molds, platens, 
plates, brick walls, and so on. 

Form S.—Needle point type for tires, plas- 
tic rubber, or similar material where tempera- 
ture under the surface is desired. 

Form R—Ribbon type for revolving rolls or 
cylinders. 

Form W—Welded type for taking tempera- 
ture of liquids, gases, or any similar applica- 
tion. 

The Alnor Pyro Point is a_ self-contained 
instrument weighing about two pounds with 
the thermo-couple. It has a removable arm 
which supports the thermo-couple. This arm 





SAVED 30% 


IN COST OF OPERATION 


Exceptional speed of Bosch Electric Screw Driver cuts 
production time, reduces power consumption, intro- 
Exclusive 

Overload clutch . . . Light weight 


duces new economies in production. 
features: 
(only 334 Ibs.) . . . Precision center bal- 
ance, insuring freedom from fatigue, and 
greater accuracy and speed. Saves 
money whether on machine or 

wood screws, bolts or nuts. 
Write for full information 

also about the Bosch 
High-Speed Electric 
Grinder. 





UNITED AMERICAN BOSCH CORPORATION 


Branches: 


AUTOMATIC ELECTRIC 


SCREW DRIVER 
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tan be revolved at 360 deg. and the thermo- 
couples can be attached or adjusted to one 
of several angles, thus making it possible 
to read temperatures in crevices or openings 
otherwise inaccessible. The th. rmo-couples can 
qickly be changed with the aid of a screw 
driver. 

The standard Pyro Point has a scale range 
of 0-600 deg. F., although higher ranges can 











Alnor Pyro Point Surface Temperature 
Pyrometer 


te furnished on special order. The instrument 
is furnished in a suitable carrying case which 
will accommodate both the instrument and the 
diferent thermo-couples used with it. 


Johnston Variable Reducer 


Infinite speed control from 0 to any desired 
speed can be obtained with the Johnson Vari- 
tble Reducer, through the medium of a con- 
ttol that is visible and quickly manipulated. 
The mechanism is so designed that the unit 
stops instantly, having no high speed inertia 
t overcome. The reducer, which is a product 
of The Smith Power Transmission Co., 436 
Penton Bldg., Cleveland, Ohio, is a single 
unit mechanical device in the design of which 
the well-known over-running clutch principle 
's Incorporated. 

The out-put speed ranges from 0 to 240 
‘pm. and for ranges above 240 r.p.m. a step- 
up drive can be used on the out-put shaft. 
speed changes te the driven shaft are 
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The Demagnetizer 


For Alternating Current 


‘THE J & H Demagnetizer requires no 
countershafts, belts, or other intricate 
electrical connections. All that is neces- 
sary is to plug it into the nearest lamp 
socket or receptacle. 


It is of the new Unipole type—heavy 
duty—and can be supplied for either 110 
or 220 volt alternating current. Size 
-s long, 9” deep, 6” high. Weight 
60 Ibs. 


Sold On One Week’s Trial! 
J. & H. Electric Co. 


202 RICHMOND STREET, 
PROVIDENCE, R. I. 


























STANDARDIZED 


DT ae) 





Standardized Die Sets, embodying 
many exclusive features, and a list- 
ing of more than 95,000 stock sizes, 
afford a service that is unsurpassed. 


Send For Our New 208 Page Catalog 


E. A. Baumbach Mfg. Co. 


1806 S. Kilbourn Ave., Chicago, Ill. 
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mounted on a hardened and § rid 
ground output shaft which ff of 
in turn is mounted on tw 4 
large ball bearings, making ff sub 
it possible to take the drive 
from the out-put shaft eith. 
er with a coupling, sprocket 
and chain, or any available 
type of drive. All moving 
parts are mounted on ball 
or roller bearings, eliminat. 
ing all possible friction ang 
power loss. 


The 1 h.p. unit is equip. 
ped with a_ lever control 
locked in any position with 
a small hand wheel. There 
is also a visible dial indi. 








Johnson Variable Reducer 


accomplished by changing the stroke of the 
five arms attached to the one-way clutches. 
This change is made by a simple variable 
throw crankshaft arrangement controlled by 
the hand lever. 

The unit is composed of five one-way over- 
running clutches, the clutches transmitting 
their power in uniform cycles to a centrally- 
mounted driven gear. The driven gear is 








The DUROSKOP 


Self-contained portable hard- 
ness tester, weight 13 ozs. 
Suitable for rapid tests of 
large and small pieces, thin 
sheet, castings. Ask for Bul- 
letin H-4. 


Special form for testing 
wires, ask for Bulletin H-5. 


THE R. Y. FERNER CO. 
1008 15th St. N.W. Washington, D. C. 








cating the desired speed o' 
the out-put shaft. The unit 
is designed to be operated 


with a 1200 r.p.m. motor. The mechanism is § si 
completely enclosed and operates in an oil ording 
bath. motor 
eee eS eae ratios 

variou 


Reliance 
Type S Gearmotor 


The Reliance Electric & Engineering Com- Su 
pany, 1090 Ivanhoe Road, Cleveland, Ohio, is The 
now offering a line of ‘‘gearmotors’’ in sizes § ford, 
rated from *% h.p. up. The gearmotor is 4 the “F 
combination of motor and speed reducer in § vith e 
one compact, self-contained and fully pro § pplice 
tected unit. 

The Type S gearmotor, shown in the i- 
lustration, is so constructed that 2 cart 
ridge-type gear unit carries all sears and 
bearings except the high speed pinion ani 
bearing. The cartridge can readily be rt “ 
moved without disturbing the alignment of ‘ 
any gears or bearings. " 

Power is transmitted through a train of 
helical gears which provide for quiet opera 
tion. The gear ratio can readily be changed 
by the user by changing the high speed 
pinion and gear, and by rotating the cart 





MECHANICAL DEVICES 


description — completely 
assembled or 4a 


STAMPINGS 





of every 

















Quantity ry 
Production 7 
or ‘ 
Sample t stallatic 
Runs : in the 
GERDING BROS. ng act 
Mechanical Productionists there a 
5 E. Third St. Cincinnati, Ohio |i ' the 

















ine, 


1933 





Jened and 
aft which 
d on two 
3, making 
the drive 
haft eith. 


ction and 


is equip. 
- control 


tial indi. 
speed 0! 
The unit 
operated 
anism is 
1 an oil 


ment of 


train of 
t opera 
changed 
h speed 
he cart- 


CES 








June, 1933 


ridge gear unit, from four to eight positions 
of the output shaft can be obtained. 

A solid support for the unit is provided by 
substantial feet cast integral with the gear 


Reliance Type S Gearmotor 


housing. The oil height is checked by an 
wdinary bayonet-type oil gauge. The gear- 
motor can be supplied for a wide range of 
ntios with both a.c. and d.c. motors of 
various types. 


Sundstrand ‘“Rota-Roll” Pump 


The Sundstrand Machine Tool Co., Rock- 
ford, Ill., announces a new development in 
the “Rota-Roll’” Pump, which can be supplied 
with either flange or foot type mounting for 
wplication to oil burners or for industrial in- 
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Sundstrand “Rota-Roll” Pump 











=f 


i, Ohio 





stallations. The pumping mechanism operates 
in the manner of a ball bearing, with a roll- 
ing action which provides a rotary seal. As 

are no sliding contacts, wear is reduced 
‘o the minimum and the mechanism is quiet 
it both low and high speeds, 
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4680 combinations 
of this one size 
immediately available 
at these 6 points 


of this 
Regular Standard Die Set—can be shipped 


4680 combinations one size-——Danly 
from each Danly Branch Office-Plant in 24 
hours from each of these 6 points—4680 com- 
binations of size, thickness and material of 
shoe and punch holder, bushings and length 
of pin. Thus, any die set requirement can be 
met under the unique Danly Plan of main- 
taining stock and assembly —_ at six 
strategic points in industrial U. S. 

The fact that these six Branch eee Plants 
are maintained is the greatest proof that 
each is able to offer manufacturers in its 
area better die sets at lower final costs wer 
with faster deliveries. Any ot tnece uv 
will be glad to place before you pint ev ag in- 


formation on how the Unique Danly Plan 
makes this possible. 

DANLY MACHINE SPECIALTIES, Inc. 
2122 S. 52nd Ave., Chicago, IIl. 
Branches: Long Island City, N. Y., 36-12 34th 
St.; Detroit, Mich., 1549 Temple Ave.; 
Cleveland, O., 144 E. 49th St.: Dayton, 
O., 226 N. St. Clair St.; Rochester, 
N. Y., 16 Commercial St. 


DANLY 
DIE MAKERS SUPPLIES 
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READY 
WHENEVER YOU ARE 


Completely machined and finished Bronze 
Bushings and Bearings. 500 sizes instantly 
available from stock, in large or small 
quantities. 

Cored and Solid Phosphor Bronze Bars. 
116 sizes in stock at all Bunting ware- 
houses and from mill supply wholesalers 
everywhere. 

Bunting's wonderful new Lead Base Bab- 
bitt in individually wrapped bars. It 
costs no more—it does far more. 

A new 8-page catalog of valuable infor- 
mation about  Bunting's cost-saving 
products. Write for your copy. 


The Bunting Brass & Bronze Co. 
TOLEDO, OHIO 
Branches and Warehouses 


New York, Brooklyn, Chicago, Boston, 


Detroit, Cleveland, Philadelphia, Dallas, 
Kansas City, Los 7 Seattle, San 
Francisco. Export Office: Toledo, Ohio. 


_.BUNTING,. 


PHOSPHOR BRONZE Pee 


Leas 
BUSHING BEARINGS 
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Ti 

By applying 
U. S. Multiple 
Units, you can 
make your drili- 
ing machines 
yield a higher 
profit. 

We will design 
a U. S. Multi- 
ple Drill Head 
to meet your 
individual __re- 
quirements. 


Send your 
blue prints 
for estimates. 


The United States Drill Head Co. 


1954 Riverside Drive 
CINCINNATI, OHIO 
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The rolling seal obtained through the action 
of the roller and rotor is positive, and as 
the wear is uniform, the seal is maintained 
throughout the life of the pump. The rolle 
and rotor are hydraulically balanced and self. 
emptying, which eliminates back-surging and 
provides a positive, uniform flow. The cap. 
acity of the Rota-Roll Pump is 20 gallons 
per hour at 100 pounds pressure and at 
speed of 1800 r.p.m. The pump is driven 
direct at motor speeds of either 1200 or 1809 
r.p.m. 


Zoerman-Clark 
Stud Remover 


The illustration shows a tool with which 
studs can be removed without damaging the 
threads or otherwise injuring the studs so that 
they cannot be used again. The tool, which 
is a product of the Zoerman-Clark Mfg. Co. 
809 S. Water St., Jackson, Michigan, con- 
sists primarily of two parts—the body of the 
tool, which slips over the stud that is to 











Zoerman-Clark Stud Remover 


be removed, and the knurled roller, which 
wedges against the stud and locks itself # 
tightly that the entire tool can be revolvel 
with a wrench, carrying the stud with it. 
The knurled roller is eccentric; thus whe 
locked in position against a stud, the greater 
the resistance offered by the stud, the tighte 
the tool grips. The design of the tool is such 
that the stud will break before the tool doe 
but as the purchase is applied close to th 
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work, this tool will dislodge the stud with 
out breaking it if it is at all possible, Te 
tool is of high grade steel, hardened # 
over. The tool illustrated weighs one pound, 
and will handle studs from ; to ft ® 
diameter. 
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New Two-Position 
Motor Operated Controller 


To meet the demand for a sturdy but in- 
expensive controller of 
the two-position type to 
operate one or more 
valves as a unit, a 
damper or a_ rheostat, 
the Automatic Tempera- 
ture Control Company, 
Inc., 34 East Logan St., 
Philadelphia, Pa., has 
added to its line of mo- 
tor-operated controllers a 
new unit known as Type 
2, which has sufficient 
power to handle two 
valves up to 4-in. size 
as a combination with a 
¥-in. fuel oil valve or 
to handle two valves up 
to 4-in. size as a unit 
on low pressure gas and 
air. 

Where furnace atmos- 
phere is important, 
valves having similar 
characteristics are provided, each equipped 
with micrometer screw adjustment for mini- 
mum setting and with index and dial plate 








Down go metal cutting costs with 
the Victor “Moly” GOLDSTEEL Hack 
Saw, Every blade you use costs half as 
much as other heavy duty blades— 

“yet it cuts foster, stays sharp longer, and 
doe the work. : 

p Victor “Moly” has brought a new era 
in metal cutting. Mechanics everywhere are wel- 
coming the savings possible. 


- took for the distinctive gold color—Victor “Moly” 
sthe only GOLDSTEEL blade on the market. Order 
m your distributor. 
VICTOR SAW WORKS, Inc. 
_ MIDDLETOWN NEW YORK 












































Type 2 Two-Position Motor-Operated Controller 


OFF YOUR 


MOLYBDENUM 


HEAVY DUTY—EXTRA VALUE 


HACK SAWS 
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to permit readily duplicating previous settings. 
Maximum settings for both fuel and air valves 
can be obtained by adjusting the connecting 
links (6) where attached to the valve levers, 


and where attached to the main operating 
lever (8). With the valves adjusted for de- 
sired combustion, the fuel-air ratio is main- 


METAL- . 
CUTTING 
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tained throughout controller stroke. Both 
valves are moved simultaneously and in uni- 
son—a desirable feature not possible where 
springs or lost motion linkage is employed. 

A feature which is standard with the Type 
2 Controller is the ability to quickly remove 
the fulcrum stud (1), thus permitting the 
attendant to manually move the main operat- 
ing lever, (8) with attached valves to any 
desired position. This feature is a convenience 
when starting up a furnace and it also 
eliminates the expense of by-pass piping and 
valves for the air line. 

Where full pipe line capacity is required, 
and tight shut-off is essential, Type 2 Con- 


H i 
Savings.. 


are Important ! 








. .. and it pays to know 
HOW MUCH you can save 
with American Hollow Bored 
products . . Forgings, Steel 
Shaftings, and Hydraulic 
Cylinders . . products that 
have an enviable reputa- 
tion for high quality, long 
and dependable service. 


For complete ‘data 
and prices, send 
your blue prints. 


AMERICAN 
HOLLOW BORING CO. 
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troller can be supplied to operate valves of 
globe body type in sizes up to 38-in., for 
pressures up to 250 lb. per sq. in. Where the 
medium is at lower pressures, Type 2 Con- 
troller has sufficient power to handle larger 
valves of globe body type. These valves can 
be provided with an adjustment feature per- 
mitting any desired minimum setting up to 
5) per cent of valve capacity. 


Red Devil 
Gas Bench Furnace 


A two-burner gas bench furnace in which 
a pair of 10-lb. soldering irons can be heated 
in five minutes, or in which small carbon 
steel tools, dies or parts can be heat-treated, 
is now being marketed by Red Devil Manu- 
facturing Co., Bellwood, Ill. The furnace 
has a number of outstanding features, the 





Red Devil Gas Bench Furnace. 


principal one being that the firebox is lined 
with durable fireclay and that no blower is 
required to operate it. 

The furnace is 15 in. long and 7 in. high, 
with a firebox that is 5% in. long, 5 in 
wide, and 4 in. deep. The furnace is intended 
to burn either manufactured or natural gas, 
the gas consumption being 15 cu. ft. per hour 
for each of the two burners. The burners 
are of the Bunsen type, and produce a fire 
box temperature of over 1800 degrees. 





No. 1 Capacity 0 thru 3/32” wire, $1.25 
No. 2 Capacity 0 thru 3/16” wire, 2.50 
No. 3 Capacity 0 thru 5/16” wire, 5.00 





HERE’S A REAL SPRING WINDER! 





HJORTH LATHE & TOOL CO. Sosrox™ uss: 


Will Earn Its Cost in One Day 


The HJORTH Perfection Spring Winder 
offers the ideal means of winding exten- 
sion, compression, torsion, taper, double 
taper, or left hand springs. Try one in 
your shop. You’ll like it and the price is 
reasonable. 
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There’s a Bonus in Buying 

* Good Blades! 
w| 
eated % < Lenox blades pay users a big bonus in 
vile e better workmanship—-increased produc- 
atid WR tion—lower operating costs—cash saved. 
Porn ) . The hack saws that bear the name 
: DOS “Lenox” are guaranteed to be as good 
rnace i i 
| .S as experienced men and quality mate- 
, the rials can make them. Their superior 


performance and uniformity make them 
very economical in the long run. 

Tear out this ad as a reminder to give 
Lenox Blades a trial. Your mill supply 
dealer has them. 


AMERICAN SAW & MFG. CO. 
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Speed Reducers, 
Lathe, Shaper 
and Milling 

Machine Drives. 


Send for Catalogues 


CULLMAN WHEEL CO. 


1336 ALTGELT STREET CHICAGO 
































Collet Attachments for your lathes and millers 
Write for Bulletin No. 100 A.M.— 
Rivett Draw-In Collets and Chucks. 
Also Price List and Dimension Sheet. 


Lathe & Grinder Corp- 


Brighton Dist., Boston, Mass., U. 








NUMEROUS 


Improvements 


have been made in the 
past three years in the 


GSI1P swiss 
JIG BORERS 


They are made in 


7 Sizes 


Tell us the range of jobs you 
have to do and we shall glad- 
ly recommend the best 
machine and tell you of the 
changes that have been made 
in: it. 
THE R. Y. FERNER CO. 
1008 15th St. N. W. Washington, D. C. 
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The burners are mounted parallel with the 
fire box, forcing the flame to travel to the 
extreme end of the box where a curve in 
the box forces the flame upward around the 
tip of the soldering iron. The hood is also 
curved so that the flame is forced back over 
the iron. The hood is hinged and can quick- 
ly be removed when necessary. Full gas pres- 
sure to the burners is provided by a special 
large cast well manifold. The burner tips 
are easily adjusted, and are non-sticking. 

When using the furnace for heat treating 
tools or small parts, the fire box opening is 
practically closed by the use of an angle 
baffle plate which is supplied for this pur- 
pose. The construction of the burners is such 
that secondary air is introduced at the point 
where the burners project into the fire box. 
The furnace is designed to provide both ef- 
ficiency and economy on small jobs. 





Forsberg “Whale Brand” 
Hack Saw Blades 


A hack saw blade with the teeth under- 
cut, to be known as the “Whale Brand’”’ 
blade, is now heing marketed by The Fors- 
berg Mfg. Co., Bridgeport, Conn. Claims 
made for the undercut tooth are that less 
pressure per stroke is required to operate a 
saw in which this blade is used, that it will 


N 
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cut faster, and that the blade will last 
longer. 

In undercutting the tooth, a large circular 
gullet is formed in which the chip is saiq 
to curl, thus preventing clogging of the tooth 
and precluding the possibility of breakage 





“Whale Brand” Hack Saw Blades. 


from this cause. The gullet is indicated at 
(1) in the illustration. The angle at which 
the tooth are undercut also provides clearance 
which aids the cutting operation, leaving a 
sharp-pointed tooth as shown at (2). The 
amount of undercut is indicated at (3). With 
clearance undercut in the tooth as shown, a 
maximum of speed in cutting can be obtained. 
The use of modern methods of manufactur- 
ing and heat treating makes it possible to 
guarantee uniformity in the quality of the 
blades. 





EMERALD 
MOTORS... 


: . embody every 
detail of simplicity, 
ruggedness, and de- 
pendability. Accu- 
rately built of fin- 
est materials. Sold 
with 5 year guar- 
antee. 

Single Phase Type:—%, %, and 1 H. P. 
110/220 volt, 60 cycle, 1750 R.P.M. 
Also Three Phase Type:—% to 1% H.P. 

Write for details and prices. 


EMERALD ELECTRIC CO., Adrian, Mich. 








“Alnor” 


MODEL 223 


PYROMETER 


For the Hardening Furnace 


Price com- 
plete with- 
out protec- 
tion tube. 


Write for Information 


ILLINOIS TESTING LABORATORIES, Inc. 
146 W. Austin Ave. CHICAGO, ILL. 




















Zemak, t 











Buy This 9” ATLAS LATHE for $6 a Month 


Pay for it Out of Power Savings 


933 Modern Construction. Self contained countershaft; 45 parts of 
es price as strong as cast iron. Patented V-belt drive saves 


power. 

Handles light jobs like a big lathe but 
much cheaper. Six speeds: 4 to 72 threads; 
compound rest; ollow spindle; 8” 
between centers, also larger sizes; $79 com- 
lete less motor; $89 equipped with motor. 
ll line of attachments; Universal Tool- 
Post Grinder, Milling Attachment, etc. 10 
days trial. Satisfaction guaranteed. Easy 
terms. ik your supply house or write 
for free catalogue. 


ATLAS PRESS CO. 


Makers of famous Atlas Arbor Presses 





1846 N. Pitcher St., Kalamazoo, Mich. 
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a SR aa Cut Your Costs! Save wastes of time, 
wall e @ MANAGEMENT @ material and labor! Improve quality! 
tooth SSS ee Reduce accidents! Stop profit leaks! 
akage Sahenaee Protect Your Earnings through 





Better Supervision 


Write on your letterhead for 
FREE SAMPLE COPY of 


“MANAGEMENT” 


An Information Service for 
Department Heads, Super- 
visors and Foremen. 


Written by outstanding managing executives 














ed at to help practical factory men manage their 

which departments and handle their employees more 

rance efficiently. Issued weekly: four 814 x 11 pages 

ng a of condensed, up-to-date management infor- 
The mation based upon actual shop problems and 
r factory experiences. Only 10c a week — 

With quantity discounts. Strong binder free with 

wn, a year’s subscription. 

ained. 

actur- Industrial Elli tt S H 

ew | | owsin Elliott Service Company 242 west sstn st, n. . 
e 

99 








are interested in lowering costs 

on any of the following jobs — 
make packing cases and crates 
repair and replace flooring 
make bins, shelves, benches 
reclaim waste lumber 





Headquarters for free information and Write us for full details about 

for making Solid or Inserted Tooth Stanley Electric Safety Saws. 
Circular Saws and Band Saws for cut- 

ting metal. Write us THE STANLEY ELECTRIC TOOL CO. 


New Britain, Connecticut 
). SIMONDS SAW & STEEL CO. 


es DRILLS — HAMMERS — SAWS 
h. Fitchburg, Mass. Chicago, IIl. 
i GRINDERS — SCREW DRIVERS 
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Spiral-Flo 


PUMP 

















---Simplicity 

in Construction 
---Real Durability 
--- Efficiency 


Designed to pump water or 
oil or any combination of 
the two. Operation is not 
affected by grit or chips. 
Available in direct connec- 
ted motor driven pump 
units. 

Capacities: 244—52 G.P.M. 
Write for Literature and Prices 
Mfg. By 
TOMKINS-JOHNSON 


COMPANY 
620 N. Mechanic Street 
Jackson, Michigan 
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Wall Chart for Belt Users 
Provides Useful Data 


With the continual increased business are. 
tivity of the past few months, many plant 
engineers are facing the problem of recon- 
ditioning idle belts and placing them back 
into service. Such engineers will find much 
useful information on a large 24x36-inch wall 
charc cuut.ca, “the Care of Leather Belt,” 


g 





THE CARE OF LEATHER BELT 























PHILADELPHIA. PA. And All Over the World 


@*: E. Fr HOUGHTON & CO. 
“The Belt that Puts the Pull in the Pulley” 














which is being distributed free by E. F. 
Houghton & Co. 


Some of the subjects covered on this wall 
chart are: 


How and when w dress peiting 

Belt fastenings. 

How to lace a belt. 

How to put on a belt. 

Tables showing the width of belt neces- 
sary for any drive. 

Mechanical rules for 
pulley ratios, etc. 


figuring speeds, 


A copy of this large wall chart may be 
obtained without charge by addressing E. F. 
Houghton & Co., 244 W. Somerset St., Phila- 
delphia, Pa. 
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Pratt & Whitney Issues Catalog of ’ 


“Keller Burs” ew 

88 ace Pratt & Whitney Company, Keller Division, a 
plant Hartford, Conn., has issued a catalog of the 

burs made by this firm. Keller burs are made ° 
“'ae from three different grades of steel, each This Undercut Tooth 
a selected because of inherent qualities which z 
ye make it valuable for a particular class of Saves Time. Increases 
| “— work. High carbon steel burs are used on : 
Belt, mild steels and the softer metals such as Life of the Blade. 


bronze, brass, copper, aluminum, zinc, etc. 
High speed steel burs are used for the harder 
metals and in cases where unusually high 
spindle speeds are used. Mill-cut burs in gen- 
eral are made of semi hirh speed steel, for 
use on medium and soft metals and on a vari- 
ety of non-metallic materials such as wood, 
rubber, bakelite, fibre, etc. 

Keller burs are available in a wide variety 
of shapes, sizes, and cuts. Listed in thé cata- 
log are burs for practically any and all re- 
quirements, involving fine, medium, and 
coarse cuts, extra fine and extra coarse cuts, 
rasps. herringbone ets. and others. The burs 
can be furnished singly or in sets as desired. 
Illustrations show 166 different types and 
styles of burs. A copy of the catalog will be 
sent free to any mechanical executive. 1 Large round gullet allows chips 

to curl free and not clog in teeth. 
Prevents breakage. 




















Bulletins on 





Lincoln Track Welders , Keen, sharp edge insures long 

The Lincoln Electric Company, Cleveland, itte. 

Ohio, has issued bulletins describing the Lin- 3 Undercut tooth requires less pres- 

coln Quick-Removable Track Welder and the sure per stroke. Less number of 

Lincoln Self-Propelling Track Welder. The strokes to cut piece. 

Quick-Removable unit consists of a 200-amp. 

welder and an auxiliary generator. close- The “Whale Brand” Hack Saw Blades 
——— coupled type, direct connected to a gasoline en- feature an Undercut Tooth which assures 
once gine. The welder has capacity to handle up faster cutting, longer life and less break- 
satmcane: to \4-in. electrodes at a distance as great as age. 


The Undercut Tooth is manufactured un- 


125 feet. Take-off rails are provided for 
swinging the welder clear of the track when 








working. der a patented process. 
ee The Self-Propelling unit is provided with a Modern machinery and proven methods 
E. F specially-designed driving motor so that the make certain that each and every Whale 

’ unit can be self-propelled at any speed from % “ - Z 

a walk to 30 or more miles per hour. With Blade is uniform in -juality. 
is wall this 300-amp. welder, 14-in. electrodes can be 7 ok -* 

used at a distance of 1,000 feet from the ma- 

chine; thus it is possible to repair 2,000 feet Send For Trial Blade 

of track at one derailing. Try this blade in your own shop. We 

Copies of the bulletins are available to me- will gladly send a sample blade to depart- 


ment heads and executives writing on their 
company stationery. See for yourself how 
the undercut tooth saves time and _ in- 
Do you want creases the life of the blade. 


Sales Representation .. . 


: . . . . . be 
speeds, in Cincinnati and surrounding terri- 6é Wh l B d 
tory? Thorough coverage of industrial a e ran 


chanical executives. 





ae ~ scage fone age oro ma and special- The Hacksaw Blade with the undercut tooth. 
E. F. THE McNEIV. BROTRERS CO. 


Phila- Engineers—Machinists—Mfrs’ Agents THE FORSBERG MFG. CO. 
College Hill, Cincinnati, O. 
BRIDGEPORT, CONN, 
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For Your Catalog Library 


Check any of these useful publications that you want, write your name, firm name, title, and 

address on the margin, then tear out the page and send to Modern Machine Shop, 128 

Place, Cincinnati, hio. They will be forwarded to you oromoty without cost or obligation, 
Please restrict your list to not more tha ve, 


Pulleys of high grade aluminum alloy, accurately 
machined, are described and illustrated in a_bul- 
letin that can be had by addressing Adrian Foun- 
dry & Machine Co. Inc., Adrian, Mich. 

Lubrication by Barrel-To-Bearing System: The 
most modern protons of lubrication for machine tools 
is described in a folder that can be had by writ- 
ing to Alemite Corporation, 2680 N. Crawford 
Ave., Chicago, Ill. 

Chucks—Key and Keyless: Bulistia No. 120A, 
632, and 633, issued by T. R. Almond Mfg Co., 
Ashburnham, Mass., describe and illustrate the line 
of key and keyless geared nut and ball bearing 
drill chucks made by this firm. Copies free upon 
request. 

ut Your Sawing Costs: ‘‘Lenox”’ hack saw 
blades and band saws are guaranteed to effect sav- 
ings on your sawing operations. Write for informa- 
tion to American Saw & Mfg. Co., Springfield, 
ass. 

Stop Tap Breakage: A booklet that tells how to 
stop the breakage of taps, reamers, and other tools, 
-4 the use of a friction chuck, also how to use the 

uck for setting studs or nuts, has been issued by 
The Apex Machine & Tool C 200 Davis Avenue, 
Dayton, Ohio. Sent free upon request. 

‘Atlas’ Bench Lathe: A 9-in. screw cutting, 
self-contained, motor-driven bench lathe is now be- 
ing built by Atlas Press Co., Kalamazoo, Mich. 
Write for circular. 

Irregular contours on dies or tools can be fin- 
ished accurately and fast by the use of the No. 2 
Baker Grinder. Write Baker Brothers, Inc., 
Toledo, Ohio, for descriptive bulletin. 


Drop Forged Steel Die Sets: The economy and 
other advantages of drop forged steel die sets, 
which = now peing made by E. A. Baumbach 

anfg. Co., 1806 South Kilbourn Avenue, Chi- 
cago, Ill., are explained in a folder that can be 
had by addressing this 

Bushings and Bearings: 500 sizes of finished 
bronze bushings that are available immediately are 
shown in a catalog that can be had by writing to 
The Bunting Brass & Bronze Co., Toledo, 

Comtorplugs: Interchangeable plugs for interna] 
gaging, from 0.250 in. to 8 in. dia. and up to 
24 in. in length, graduated by an amplifier to 
0.0001 in., are described and illustrated in a cir- 
cular that has been issued by The Comtor Com- 
pany, Waltham, Mass. Copy free upon request. 


Motorize Your Cone Pulley Lathes: An attach- 
ment that can be applied to your lathe with four 
bolts makes it possible to motorize and modernize 
your lathes, Vrite for informeSsa to Cullman 
Wheel Co., 1336 Altgeld St., Chicago, Ill. 

Die Makers’ Supplies: A complete line of die 
sets, leader pins, bushings, and other die makers 
supplies are described in a book that is 5 goed ty 
the Danly Machine Specialties, Inc., 210 
52nd Avenue, Chicago, Ill. Sent free upon request. 

“‘Speed’”” Spot Welders for welding metals from 
0.0005 in. to % 2, — are described in a 
catalog that can be had by addressing Eisler Elec- 
tric Corp., 761 South 13th Street, Newark, N, J, 


Better Supervision: Write to Elliot Service fom 
pany, 242 West 55th St., New York, N. Y. f 

free sample copy of ‘‘Management’’; an informer 
tion service for plant executives and department 
heads, based upon wcaeal shop problems and factory 
experiences. 

Emerald Motors are designed for simplicity, rug. 
gedness, and dependability. Three sizes: %, %, 
and 1 h. p. Write Emerald Electric Company, 
Adrian, Michigan, for bulletin. 

Performance Data On Swiss Jig Borers: This 
36-page pamphlet shows various types of jobs 
from a Rove shovel turntable jig to a television 
disc, drilled and bored on Societe Genevoise High 
Speed Precision Borers, giving data as to size of 
holes, accuracy and time savings. Free upon re 
quest to The R. Y. Ferner Co., 1008 K Street, 
N. W., Washington, D. ©. 

Secret of Fast Cutting: Use a hack saw blade 
with the correct tooth-clearance angle so that the 
metal will be cut—not pushed. Full information 
can be had by asking Forsberg Manfg. Co., 125 
Seaview Ave., Bridgeport, Conn., for bulletin on 
“Whale Brand’? Hack Saw Blades. 


Formica Silent Composition Gears: A booklet 
telling about the uses and advantages of Formica 
Silent Shock-Absorbing Gears. and containing 4 
fund of valuable data with rules and tables for 
laying out, cutting, and using gears can be had by 
addressing Formica Insulation Co., 4632 Spring 
Grove Ave., Cincinnati, O. 


Tool Grinding Costs can be cut_by the 
‘“‘Economy”’ face milling cutter. _Write E 
Freyman & Sons, 3627 Keswick Road, Baltimore 
Md., for information. 

















ADRIAN FOUNDRY & MACHINE CO.,INC., ADRIAN, MICH. | 


Pulley Values 


AFAMCO Pulleys ot high grade cast alu- 
minum alloy are stronger, properl balanced, 
and attractive in appearance. Il grooves 
and bores are accurately machined. 

Single groove pulleys in sizes to and includ- 
ing 12'' diameters, and 2, 3, and 4 groove 
step pulleys. 


Write for prices on sizes 
and quantities desired. 
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stampings of -~ kind or size can be obtained easily and accurately on Oliver die making ma- 
ing Brothe 


from Gerding hers 5 East Third Street, Cin- chines is fully described in a bulletin issued by the 

cnnati, Ohio. Write for particulars. Oliver Instrument Company, 1430 Maumee Street, 
Ball and Roller Bearings, either journal or Adrian, Mich. Mailed upon request. 

thrust, for all purposes and all sizes, are described Good Gears of all kinds—spur, spiral, bevel, 


illustrated in catalog No. 9 which has been 5A al ge ear 
and ius The Gwilliam Company, 360 Furman worm, hypoid—in fact any me or type of i 4 
1 issued f desired, large or small, machined to an excellen 
ae and Street, Brooklyn, N. Y. Copy free upon request. finish and the highest degree of accuracy, may be 
ligation, Precision Bench Lathe Work can only be done obtained from Perkins Machine & Gear Co., 151 
on finely built, accurate jpachiogs. . The gomutote Circuit Ave., Springfield, Mass. Write for estimates. 

mea meen, Evecaton Monch Lathes ie Seneribe Flat Steel Wire to Meet Specifications of the 


my ee athe a cafalo ) “— —_ most exacting buyers is now being made by John A. 


ttach ton, Mass. Copy free upon request. Roebling’s Sons Company, Trenton, N. J. Send 
ith four » Sow Inexpensive poPorcrd and stationery, your specifications and ask for prices. 
odernize ingle unit and multi-circuit pyrometers are_ de- _ Steel Stamps and a Dies: Full informa- 
Cullman i wribed in a catalog issued by tiinois Testing Lab tion as to steel stamps, steel roller dies, embossing 
il, oatories, Inc., 146 West Austin Avenue, Chicago, dies, and embossing rolls made by the Schwerdtle 
» of die Bll Copy free upon request. Stamp Co., 10 Cannon Street, Bridgeport, Conn., 


Oil and Waterproof Chucks: The J & H Elec- “#" be had by writing this firm. 


ssued ‘ 9 ichmond Street, Providence, R. L., Simonds Files: A useful book on files showing 

4 Sout ee ee erat et oil and waterproof. the various styles made, their uses, cross-section, 

equest. ind is designed to provide a maximum of holding and cuts, and containing a number of reference 

als from [wurface with exceptionally strong and uniform pull tables and other information useful in a machine 

1 ae Soncbout ‘Ask for complete information. shop can_be had by addressing Advertising Dept., 

or iter: jughout, ’ i Simonds Saw & Steel Co., 470 Main Street, Fitch- 
Dress Your Grinding Wheels Better, in less time, burg, Mass. 


k, N. J, with less waste of wheel and diamond by using P ‘ 7 
ce Com- [xoebel Multi-Point Diamond Dresser. Write Koe- An Electric Hand Shear will save time, material, 


and labor on jobs that are too small, too large, too 
ts Ne Od ination” Oakman Blvd., De- complicated, or too cumbersome to be handled in 


the power shear. Ask The Stanley Electric Tool 
‘ia Do you buy the same cutter over and over again’ Co., New Britain, Conn., for catalog. 

acto frery time you grind a cutter on an old-fashion ? ' 
time-wasting cutter grinding machine, you are pay- You can harden and temper tools and small parts 
ity ing for new cutters that you never get. Let the correctly and economically by using an_ ‘‘Electro- 
.% . landis Tool Company, Waynesboro, Pe, tell you blast eng Bt a —_ “sie Ae Stes Tool 
Yompany, flow to save this money. Write today. Company, altham, Mass., for complete informa- 


Air-Operated Work-Holding Devices: A booklet tion and details. 



























+ This §cowing how air-operated chucks and devices of A Visible Record of Performance of your ma- 

f jobs wrious kinds can be applied to different kinds of chines will enable you to keep check on the produc- 
te vision faichines to save time and labor has been issued by tion of each unit. Ask Stewart-Warner Corpora- 
ise “High The Logansport Machine Co., Logansport, Ind. tion, 1826 Diversey Parkway, Chicago, Ill., for 
aan of Compound Spot-Facing Tool: A spot-facing tool the bookies on “Tachometer Application To Indus- 
upon re @rtractng, serrated roughing cutters and fixed fin- trial Machines. 
C Street, Buling cutters in the same tool will break up the 

wale easily and do accurate work. Write for bul- - 

aw blade fpitin_to Mummert-Dixon Co., 120 Philadelphia The Mummert-Dixon 
that the @:. Hanover, Penna. Spot Facer 
formation Ball and Roller Beartng Data Sheets: A com- 
Co., 125 fete set of data sheets showing all the dimensions 
lietin on fd loads at given speeds, and giving instructions ...enables you 


ot mounting precision ball bearing and Hoffmann 
nller bearings, can be obtained without charge by 
. booklet #idressing the Norma-Hoffmann Bearings Corpora- 
Formica tin, Stamford, Conn. 
oy “Commercial Lapping for Close Limits and High 
a had by Production” is the title of a booklet that discusses 
e Spring nd and machine lapping, types of lapping tools 
ind machines workholders for machines, prep- 
tation of laps, preparation of work for lapping and 
sing the 
to J. E 
saltimore, 


to machine ac- 
curate and smooth 
surfaces on small 
bosses, etc., in less 
time than by any other 
method. Better investi- 
gate! Send fora bulletin. 








chet important points. A copy may be had by 


v \e 4 ‘ ss 120 Philadelphia St. 
“De Mating Machiness’ How. dics, temptates, | MUMMERT-DIXON CO. “fuvoven’ pa 
mges, etc., can be sawed out, filed, and lapped 





























SPEED 6 w 18 

. EPOT WELOERS 
+ alu- ae 
ae nat ) OVER 20,000 IN USE 
Doves Made foot-operated and automatic motor drive. For 
aa welding from .0005 in. to 54 in. combined thickness. 
iclud~ Welders for fine SUBMIT YOUR 
roove : 

work priced as 1ov $55.00 *ononems 

EISLER ELECTRIC 

761 South 13th Street NEWARK, NEW JERSEY 

ICH. |___ Manual Distributor and Dealer Connections Desired Automatic 


gaias Sami Kee 
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